American Machinist 
CONTENTS FOR MID-NOVEMBER, 1952 


1877 TO 1952... A HIGHLIGHT SURVEY 
WHAT'S AHEAD THE NEXT TEN YEARS IN: 


metalworking activity............... 
75-year metalworking index ......33 
materials & components ...... 
casting & molding ........... SECTION B 
tools & tooling .............. SECTION C 
presswork & forging ......... SECTION D 


250 BEST IDEAS FROM POPULAR DEPART- 
75 YEARS OF AMERICAN MACHINIST..... 


WHAT'S AHEAD IN REBUILT EQUIPMENT. . 


at 
: 
Ewe 
| 
3 


75th anniversary issue 


VOL 96. NO. 24 1930 


machining ............. SECTION 
joining & assembly ....... SECTION 


SECTION 


E 

F 

heat-treating ........... SECTION G 
H 

inspection & testing. 
J 


plant services........... SECTION 


SECTION L 


- » SECTION M A DETAILED CONTENTS-INDEX FACES THE INSIDE BACK COVER 


: 
DDEATER KEEZER:” ‘nom NAG 


WE LOOK AHEAD Yesterday's achievements 
are vitally important, bat primarily as a basis for 
understanding today and planning tomorrow. Thus, 
remembering the adage: “Young men look ahead: 
old men look back.” we decided upon a unique 75th 
Anniversary Issue that would take a forward look 
useful to you rather than give a historical account 


of the industry's and our own past accomplishments 


PRODUCTION MEN DARE 


predicted the long-term course of industry (to their 


Eeonomists have 


sorrow upon occasion but tee al then seldom 
dare. Nevertheless, we were agreeably surprised at 
the clear thinking and planning of most of the engi- 
neers and production men upon whom we called 
for forward looks. Some calls were by letter, many 
in person where possible, This issue is, in effect, a 
compilation and arrangement of the individual 
ideas for tomorrow of hundreds of metalworking 
executives, in whi h the editors deserve credit only 
for organization and presentation. Thus, while 
many sections of this issue were written by editors 
who are specralists in the particular field, some are 
composite jobs (because individual editors are best 
informed on particular parts of the field), se no 


Hames appear on any 


dozens of difheult decisions and humorous situations 


As could be expected, there were 


even though the difficulties in many cases proved 
imaginary and the humor a bit wry. We encount- 
ered differences in point of view on many subjects: 
these we have winnowed out where we could, pre- 
sented both sides where necessary, Some opinions 
have been personal, others commercial these, too, 


we have tried to leaven 


NEW TREATMENTS, TOO 


rial side, all was not easy, For example, our normal 


Even on the edito- 


policy of extensive illustration came a cropper when 
we attempted pictures of 1962 and its equipment. 
Word pietures, ves — but actual ones, no, At that 
point, our Hlustration Laboratory came through 
with a new type of illustration called a “photo- 
gram.” We enthusiastically accepted it as suitable 
for departmental headings. One proved easy, but a 
dozen were something else: two months of hard 


work went into their production alone 


A COVER MUST OPEN A: cover that stays 
closed is no cover worth having. The cover of this 
issue, an interplanetary view, is the ultimate of a 
dozen or more suggestions from sources within and 
without, we hope sufficiently different and striking 
to get you as far as this page. It required a dozen or 
more press operations, is offset rather than our 
usual letterpress, earries a “1962” actually on an 


inside page. 


EVERYTHING UNUSUAL | Onee started on an 
unusual cover all four sides editorial, for the first 
time, we believe, on any business or technical mag- 
azine we couldn't help but go on to violate another 
rule: We started out with a section of editorial ma- 
terial, to show the development in graphic terms 
and to pieture the future in economic ones. Then 
we subdivided the rest of the magazine by major 
phases of Metalworking, taking each in its usual se- 
quence. Advertising pertinent to a particular phase 
was placed with that phase for your convenience. 
Phat forced an unusual page-numbering system 
that will, we trust, make it easy for you to find any 


section of the magazine. 


RECORD BREAKING |... [hie binding of the mag- 
azine is sewn instead of stapled, for greater durabil- 
ity, fat opening and ease of handling. Binding is 
much more expensive, and takes much longer to do, 
so contents-page copy was written in September 

as was this page. Even at that early date, it was ob- 
vious that this issue would be record-breaking, with 
the greatest number of editorial pages in any issue 
of our 75 years, and probably also the greatest num- 
ber of pages of advertising. It represents as well an 
equivalent expenditure of “blood and toil, tears and 
sweat,” most of it during an uncomfortably hot 
summer when the golf courses and fishing streams 
beckoned. Other men’s vacations, which we trust 
they enjoyed, were in many cases the reason why 
we dared not indulge for fear of missing them—and 


their ideas. 


YOU CAN HELP ... But we feel it has all been 
worthwhile, in what we have learned, and in what 
we think we can pass on to you. We'll welcome your 
further suggestions, now and in the years to come as 


you, we trust, find this issue useful again and again. 


75th anniversary issue 


| 
3 
f 
pale 
} 
¥ 
WINKOW NG 
| 4 


the year American Machinist 


|... a year of vital invention, 


generating much that makes up Metalworking today. 
It was the year of ... 


the built by the German, Otto 
Selden’s designed that year, built a 
few years later 


Edison’s 
. ». and just a year earlier Bell had invented the telephone . . . 


100,000 people had jammed Fairmont Park in Philadelphia for the opening of the 
Centennial Exposition, highlights of which were a Corliss engine of 1400 horsepower 
and a painting of a violin. 

Depression gripped the nation in 1877, there was scandal in the Internal Revenue 
service (the St Louis office), and the fantastic Hayes-Tilden election had kept the 


nation in suspense for months as it dragged through Congress to a special commission 


that included five members of the Supreme Court. There were 


in the late 1870's... 


Metalworking took great strides ahead. 
Those years saw: 

@ The Bessemer steel industry come 
into being. 

@ Chrome-steel and nickel-steel proc. 
esses invented. 

@ Revival of shipbuilding, with iron 
ships being built in American yards 
for less than in England. 


highlighting the years.. 


signs, however, that the panic was fading and that the seeds 
of expansion were being sown. The editors of American 
Machinist, bringing out their first issue, could say prophetically 
that, “indications are strong that the fog which has for four 
long years enveloped the commercial progress of our country 
is about to lift . . . and will show a development of American 
machinery such as the world has never before witnessed.” 
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Baventions crowded one upon another. In 


1880, 10,000 patents for labor-saving machines were granted. Metal- 
working methods began to develop. The groundwork was being laid for 
the impact that this combination was soon to have. 

The reaper, after fifty years of improvement, had developed into the 
binder. In California, giant combines reaped, threshed, cleaned, and 
bagged 45 acres of wheat in a single day. Agricultural machinery, coming 
from the spreading factories around Chicago, made it possible to feed 
the growing cities. 

The great land boom was on in the prairies. Railroads were agreeing 
on a standard gage and reaching out their arteries to the Pacifie North- 
west. Economists were disturbed by the growing surplus in Washington. 
Baseball had become the national game and a World Series was drawing 

51,000 people. 

Open-hearth steel and commercial aluminum appeared on the market. 
George Eastman was producing a portable camera, The carpet sweeper 
joined the sewing machine in the home. Traffic over the New Brooklyn 
Bridge was years ahead of the estimates and adding to the crush in New 
York streets, Edison was distributing power from his first central station. 
In Baltimore they were trying electric streetcars. The high-wheel bicycle 
was introduced from England and soon was being built in New England. 
The equipping of railroad shops demanded bigger and heavier machine 
tools. 

Hook’s cigarette machine was replacing hand “rollers”, joining textile 
machinery in the growing group of special-process equipment. Machine 
shops were a maze of lineshafts and belts. Power came from a steam 
engine, often with less horsepower for an entire plant than is found in 
a single machine today. Machine tools were hazardous affairs of exposed 
gears and uncontrolled drives. But the need for them was growing and 
new firms in such distant places as Cleveland, Cincinnati, and Rockford 


were beginning to compete with the established New England firms. 
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ELECTRIC WELDING (THOMSON) 
GASOLINE PUMP (BOWSER) 
DIFFERENTIAL GEAR FOR 
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nh. trolley car introduced a new way of life. In five years, ten thousand miles 


of track were laid. Soon it was possible to ride from Portland, Maine, to She- 
boygan, Wisconsin, on the trolleys. La many a town and city the amusement park 
run by the transit company became an institution overnight. 

Frederick W Taylor was revolutionizing production methods with his time 
and motion studies. The balloon-frame house had already brought the first 
fundamental change to housing in centuries and added “2x4” to the lexicon. 
In Chicago, with a frame of the new structural steel and a masonry shell, they 
were adapting the idea and building the first skyscraper. 

The growth of the corporations and trusts had taken the personal element 
out of labor relations. There were strikes by the thousands, many of 
them violent, but here and there hours were going down, wage rates were rising 
slowly, and productivity was beginning to increase more rapidly. 

Henry Ford appeared on the streets of Detroit in a horseless carriage. The 
giant wheel built by George Ferris astounded visitors to the Columbian Exposi- 
tion. The bathtub was joining the plumbing in better homes and the electric 
elevator was appearing in the taller commercial buildings. 

With the development of the turbine, power took on new meaning. When 
Niagara Falls was harnessed and piped through copper wires to points 185 miles 
away it seemed the incredible transformation of wild dreams into practical reality. 

It was a decade dominated by the bieyele. The introduction of “safety” models 
with wheels of equal size brought new popularity. In a few years, there were ten 
million in use. By demonstrating that women had legs, the bicycle doomed the 
Victorian Era. But the cycles brought more than profound changes in social 
relations. Agitation began for better roads; cycle works expanded enormously ; 
competition brought such developments as pneumatic tires, free wheeling, flat- 
link drive chain, and ball bearings. Screw machines and turret lathes developed 
rapidly. 

Now America had the inventions, the capital, the power, and the production 


methods: It was the dawn of the century of mass production. 
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1895 1896 


i DIESEL ENGINE LANGLEY EXPERIMENTAL 
OXYGEN FROM LIQUID AIR (LINDE) AIRPLANE 
AUTO REGULARLY MADE FoR ELECTRIC LIGHT SOCKET AND 
SALE (DURYEA) PULL CHAIN 
GLIDER WITH CAMBERED WINGS ELECTRIC STOVE (HADAWAY) 
(CHANUTE) FLASHLIGHTS 
X-RAY MACHINE 
DISK PLOW 


1897 1898 


ELECTRIC TAXICAB MOTOR TRUCK 

PHEUMATIC PLAYER PLANO INTERURBAN STREET CARS 
AUTOMATIC VENDING MACHINE SUBMARINE 

WERNST LAMP 


HOUSEHOLD REFRIGERATING 
MACHINE 

MOTOR-DRIVEN VACUUM CLEANERS 

AUTOMOBILE ELECTRIC SELF 
STARTER 

AUTO MAGNETO IGNITION 
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Tie first decade of the new century set a 


giddy pace. In ten years the value of manufacture doubled, The number 


of workers increased 40%. 


Bicycles were being built at the rate of a million a year. Railroad 


mileage increased and trains ran more frequently. The building and 
maintenance of railroad equipment had a growing impact on the machine 
tool. The Wright brothers, almost unnoticed, were making history on 
the sand dunes of Kitty Hawk. 

But the decade really belonged to the automobile. In ten years the 
transformation was made from the horseless carriage as a fashionable 
curiosity and a fad for the wealthy to the vehicle that was a necessity 
for the average man. Hundreds of brands blossomed briefly, but the 
industry seemed to be settling on the shore of the Detroit river. Compe- ; 
tition was keen and the descent in price was meteoric. The need for 
faster and cheaper production methods grew more urgent. In 1909, with 


the introduction of that “beloved, temperamental, efficient little car,” 


the Model T, the automobile had truly arrived. 
There were less than 700 miles of macadamized road in the nation 
and no concrete at all. But the people were ready and eager “to get out and 


get under.” As the President’s Committee on Social Trends said later, 


“No invention of such far-reaching importance was ever diffused with 


such rapidity, or so quickly exerted influences that ramified through the 
national culture, transforming even habits of thought and language.” 
To build so complex a mechanism in such quantity took new factories, | i 
new tools, new skills, and new methods, High-speed steel began to come { 
into general use. The new-fangled gage blocks were setting an unheard-of 
standard of measurement. Faster cutting meant that parts had to be 
handled faster. The demand for automobiles mounted, and Metalworking 


strove to meet the pace. 
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The progression that had begun 
when Whitney started making inter- 
changeable parts, when Chicago pack- 
ing houses carried slaughtered pigs 
on a moving chain, and when Heinz 
bottled pickles on a conveyor, came 
to startling fruition at Highland Park 
in 1913. The Model T rolled off the 
new assembly lines—a thousand new 


cars a day. In a year the time required 


to assemble a car dropped from 121, 


hours to 93 minutes. 

The income tax (guaranteed not 
to exceed 1%) started that year, and 
parcel post. We began to elect sen- 
ators by popular vote, and the de- 
mands of women for recognition 
grew louder. 

The tractor began to power farm 
machinery. There was talk of a high- 


MECHANICAL DISHWASHER (HAND 
(RANKED) 

D-WAY AUTOMOBILE RADIO 

AIRPLANE BOMBING EXPERIMENT 


ELECTRIC FILTER (TELEPHONE) 
WYDROPLANE 
AUTOMOBILE SELF-STARTER 


TUNGSTEN FILAMENT LAMPS 
DUCTILE TUNGSTEN 
AIRPLANE TORPEDO 
AIRPLANE CATAPULTED 


PERMALLOY RADIO TUBE - DIODE 

TUNGSTEN (DRAWN) FILAMENT MILITARY TAME 

RADIO RECEIVER (HETERODYNE) REGENERATIVE RADIO CIRCUIT 

RADIO RECEIVER (CASCADE AIR-CONDITIONED RAILROAD CARS 
TUNING) 

ELECTRIC SHIP PROPULSION 

MERCURY-STEAM TURBINE 

POULSEN ARC (RADIO) 


rushi 
j 
‘ 
— 
‘ - 
nits 
= 


way from coast to coast. Curtiss had 
started an airplane factory. 

Then came war. Chaos at first grew 
out of fumbling administration, but 
after the War Industries Board was 
established, the methods developed 
to build automobiles proved flexible 
in meeting the demands for military 
equipment. The practice of subcon- 
tracting was established. At Hog Is- 
land ships were rising in solid lines. 


Trucks, guns, and ammunition 


poured out in a seale beyond any 
past experience. We learned for the 
first time that the machine tool was 
the key to any production emergency 
—and as promptly forgot it when the 
emergency passed. When the war 


ended, America emerged as the most 


powerful industrial nation on earth. 
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Depression, short but keenly felt, 
began the decade, then was soon for- 
gotten. KDKA began broadcasting in 
1920. It was the era of the earphone, 
the cat’s whisker, and the crystal set. 
In a few years there were ten million 
radio sets, tuning had become sim- 
ple, and an entire nation was laugh- 
ing at Amos and Andy. 

It was the Jazz Age. Skirts, em- 
ployment and stocks were going up. 
It was the time of the speakeasy and 
bathtub gin, of Babe Ruth and Red 
Grange. Thousands of cars packed 
the highways leading to college towns 
on autumn Saturdays. There were 
100,000 miles of new, paved high- 


ways with a federal numbering sys- 


1921 


ONL-FILLED POWER CABLE 
TWIN-CYLINDER OUTBOARD MOTOR 


1920 


FIRST AUTOMATIC PRODUCTION 
LINE FOR LARGE-SCALE 
MANUFACTURE OF COMPLICATED 
MACHINERY (AUTO CHASSIS) 

COMMERCIAL RADIO STATION WITH 
DAILY SERVICE 

VOICE REINFORCEMENT 
(TELEPHONE) 

CONDENSER MICROPHONE 


1922 
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1923 1924 
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tem. Automobile production was be- 


ing counted in the millions. The elec- 
tric refrigerator began to replace the 
icebox. The Nickelodeon had grown 
up into the picture palace. Mail was 


moving by air and in 33 hours over 
the lonely Atlantic a lad from St 
Louis captured the heart of the 
world, gave the candy bar new prom- 
inence, and ushered in the air age. 
Productivity increased 16%. But 
it was not matched by wage increases 
or price reductions and buying 


power lagged. Plant expansion stop- 


ped and the idle money went into 
stock speculation. The economy 


moved airily out into space and col- 


lapsed. 


1925 1926 1927 1928 1929 


PHOTOTELEGRAPHY TELEVISION TRANSATLANTIC SOLO FLIGHT TELETYPE COMBINATION GASOLINE -ELECTRIC 
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a gripped the world as never be. 


fore. The economy slid and stumbled down to what seemed the bottom 


in the summer of 1932. "We hold the distinction,” said Will Rogers, “of 
being the only nation in the history of the world that went to the poor- 
house in an automobile.” Recovery appeared to be underway when bank- 
ing and credit collapsed completely, There were 12 million unemployed. 

Some nations were driven further into totalitarianism and solved their 
problems by building vast military establishments. In America, a suc- 
cession of drastic measures, the merits of which are still argued, brought 
partial recovery. There were setbacks. In 1937, production collapsed 
more rapidly than in 1929. 

But the story of the 30°. was not all negative. Commercial aviation 
was growing. More people looked on it as a dependable means of getting 
about. The DO-3 became standard equipment throughout the world and 
the center of aireraft manufacture moved from Europe and settled in 
California as the center of automobile manufacture had earlier moved 
to Detroit. 

Labor unions were more successful in their battles with big business 
and were, in fact, becoming big business themselves. Metalworking was 
learning how to use carbides —a painful and rewarding process. There 
were the beginnings of changes in machine tools to make the most of the 
new tools. Steels were improved. Aluminum, rising in the trail of the 


airplane, was developing into alloys of surprising strength. The word 


“appliance” seemed to expand continually to include new products, and 
each in turn seemed to make the descent from luxury to necessity more 
rapidly. 

The yoo gave way to miniature golf which gave way to Chinese 
checkers. Leisure time was mounting. It combined with the rising auto- 
mobile registrations to make the job of catering to tourists into a major 
industry. In 1939 the national parks alone drew 16 million motorists. 
Plant expansion and modernization, virtually at a standstill since 1927, 


resumed, And a good thing it was, for in 1939 we returned from the 


Labor Day weekend to find that much of the world was again at war. 
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300-MPH AUTOMOBILE 
STREAMLINED AUTOMOBILE 
TRANSPORT AIRPLANE FOR 
TRANSOCEANIC SERVICE 
AUTOMATIC PARKING METERS 
CASEIN FIBER 
SPECTROPHOTOMETER 
METAL RADIO TUBE 


LUTE 

RADIUM E-SYNTHETIC 

GLASS SEAL FOR ELECTRIC 
DISCHARGE TUBES 

ELECTRON TUBE 

100-OCTANE GASOLINE PRODUCED 
(CATALYTIC CRACKING) 

ALL-GLASS WINDOWLESS 
STRUCTURE 


HYDROGEN-COOLED TURBINE- 
GENERATOR 

MOBILE TV UNIT 

FEEDBACK AMPLIFIER 

AUTOMOBILE -AIRPLANE 
COMBINATION 

SUBMARINE CABLE PLOW 

X-RAY MOVING PICTURES 


ELECTRIC STERILAMP 

ELECTROWIC TY SYSTEM 

GLASS WOOL AND MACHINERY 

RADIO BROADCAST FROM TAPE 
RECORDING 

VOICE MECHANISM CREATES 
SPEECH SOUNDS 


NYLON 

FLUORESCENT-LIGHTED TRAIN 

HELICOPTER 

BATTLESHIP EQUIPPED WITH 
RADAR 

FIBERGLAS SUTURES 
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SYNTHETIC RUSBER TIRES 
COMMERCIALLY MARKETED 

PLASTIC BONDED AIRPLANE 

FIRST STRATOLINER 
COMMERCIAL FLIGHT 

SETATRON 

ELECTRON MISCROSCOPE 

COLOR TY DEMONSTRATED 


WYDROGEN-COOLED TURBINE. 
GENERATOR FOR OUTDOORS 

MAGHESIUM EXTRACTED FROM 
SEAWATER 

PLASTIC AUTOMOBILE 

PLYWOOD-PLASTIC GLIDER 

AIRCRAFT CANNON 

LARYNGOPHONE (THROAT 
MICROPHONE) 


SELF-SUSTAINING NUCLEAR 
CHAIN REACTION 

JET-PROPELLED PLANE TESTED 

HEAT 

ROCKET GUN (BAZOOKA) 

NOLLOW-STEEL PROPELLER 
BLADES, MASS PRODUCTION 


1943 


ADIABATIC CATALYTIC REFINING 
AC ALL-SPEED MOTOR 
MASS SPECTROMETER 
ELECTRONIC SEWING MACHINE 
FOR THERMOPLASTICS 
PLIOFLEX, PLASTIC CEMENT 
ELECTROWIC STATIC ELIMINATOR 
TELEGRAMS BY LIGHT WAVES 
TRIPTANE, SUPER AVIATION GAS 


1944 


ROCKET MILITARY PLANE FLOWN 

MOBILE ELECTRIC POWER PLANT 

JET-PROPELLED PLANE IN 
PRODUCTION 

SELF-PROPELLED ROCKET BOMBS 

FIRST MAGHETIC MOTOR 

MATHEMATICAL ROBOT 

SILICON RUBBER 

COTTON CROP BY MACHINE 
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Wane of the accomplishments in our entire history had quite prepared 


either America or the world for what happened in the fantastic 40°s. We 
had to learn again that machine tools are the key to a production emer- 
gency — and we forgot it again a few years later. Yet despite the confusion 
in Washington as agency was superimposed on agency, contrary to the 
Cassandralike forecasts of softness, we mounted an armed force of 12 
million men that served with spirit and courage in places that we hadn't 
known existed a few years earlier. And we supplied not only this armed 
force but most of the United Nations on a scale that beggars description 
— while we used up our natural resources at a rate that scares us even 
a decade later. 

Production curves moved almost vertically in a war that technology 
had mechanized. Ships, airplanes, tanks, artillery — all were adapted to 
the assembly line. Each posed problems totally different, but ways were 
found to solve them. With respect, the world applied a new synonym for 
American — “know-how”. 

To some extent, production methods were frozen by war, but product 
development was accelerated: radar, synthetic materials that surpassed 
their natural counterparts, the complex electronic proximity fuze, until 
finally, on the sands of Alamogordo, science-fiction became fact when 
atomic power was born. 

We emerged from the war, prepared for depression, to find that, fol- 
lowing the dislocations of reconversion, production and employment 
climbed rather steadily. It was not the roaring prosperity of the Twenties 
and we didn’t get so much fun out of it, but it was a sounder prosperity. 
Canasta captured the nation, and developed new and wilder variants 
almost daily. 

The pent-up developments in machine tools came bursting out, plant 
modernization and expansion resumed, Cutting speeds were rising and 
astute observers began to talk of ranges far beyond present practice. New 
efficiency came to handling methods; the word automation was added 
to the language. An annual increase in productivity was so taken for 
granted that it was written into some labor contracts. 

Television spread across the country at a rate that dwarfed the growth 
of radio two decades earlier; car and truck production mounted to four, 
to five, to six million a year; commercial aviation was reaching above 
war peaks. As we neared the mid-point of the Twentieth Century, we 
could well reflect that we had turned a corner in 1900, that the century 
of mass production was making the lives of most people fuller and richer 


than they had ever been. 


1945 


ATOMIC-BOMB EXPLOSION 
GAS-TURBINE, PROPELLER-DRIVEN 
PLANE 
RADIO-TELEPHOWE SYSTEM 
RADIO PROXIMITY FUZE 
RADIO-TELEPHONY: 24 
SIMULTANEOUS CONVERSATIONS 
ELECTRON ACCELERATOR 
1400-MPH SPEED DEVICES 


1946 


MOTION TRANSFORMER 
ELIMINATES CRANKSHAFTS 
RADAR CONTACT WITH MOON 
EMIAC COMPUTER 
SYWCHROTRON, ATOM SMASHER 
MIDGET BEARING, 2.7MM DIA 
MAN-MADE SNOW 
METASCOPE, INFRA-RED RAYS TO 
VISIBLE LIGHT —_ 


1947 


ALL-WING JET SOMBER 

PLANE FLIES FASTER THAN SOUND 

RAM-JET WELICOPTER 

MOBILE BETATRON 

GAS- TURBINE ELECTRIC 
LOCOMOTIVE 

RAIN-MAKING 

TRANSATLANTIC PILOTLESS PLANE 


1948 


FIRST ATOMIC POWER PLANT 

FIRST TRANS-ATLANTIC JET FLIGHT 

ELECTROWIC SIGNAL CONTROL 
ELEVATORS 

REVERSIGLE PROPELLERS 

PILOTED ROCKET PLANE FLIES 
1000 MPH (XS-1) 

ELECTRONIC WEATHER BRAINS 

STEEL ROTOR SPINS 633,000 RPS 


1949 


ATOMIC CLOCK 

ATOMIC ENGINE FOR WARSHIPS 
BEING BUILT 

PAPER WORK ON 10,000 MPH 
SPACE SHIP 

FIRST WON-STOP WORLD FLIGHT 

PILOTED ROCKET PLANE 
FLIES 1100 MPH 

MULTI-STAGE ROCKET FIRED 
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in the flourishing 


T.. “development of American machinery 


such as the world has never before witnessed” predicted in the first issue 
of American Machinist has certainly been realized. In 75 years the inven- 
tive genius of a few has been translated by productive ability into what 
we call the “standard” of living. It is a very high standard. 

From virtually nothing 75 years ago, Metalworking has grown until 
it has a capital equipment of more than two million machine tools and 
presses, and directly employs vearly six million people. Indirectly, its 
influence is far greater. In the servicing (four service stations at every 
intersection) of our 50 million cars and trucks, and the building of the 
new ones, are jobs for one out of every seven workers. If we look beyond 
this to the building and maintenance of highways and the catering to 
tourists, we can begin to visualize the full effect that mass production 


of the automobile alone has had on our “standard”. The change is still 
taking place. The factory by the railroad tracks in the center of town 
is giving way to the modern plant in a rural location with ample parking 
lots and a labor force that may commute ten —or fifty — miles in relaiive 
speed and comfort. Parking problems are shifting shopping to suburban 
centers. The drive-in and the motel are making basic changes in the 
operation of theatres, restaurants, and hotels. 

Because of steadily growing productivity we have been able both to 
work shorter hours and to produce more, Farm machinery and science 
have so changed agriculture that while more than half the labor force 
was required to feed the nation 75 years ago, it takes less than one-fifth 
now, 

America in the 50°s has realized much of the dreams of 1877 —but not 
all. Today we are involved in a “police action” that by any standard 
except that of World War IL would be a war of major dimensions, True 
our capacity to produce has grown so great that many know the impact 
of that war only in their tax bills, but it is not only a deadly reality to 
those invelved in it, but a symbol for all of us of our failures; our knowl- 
edge of human relationships and our ability to manage and to govern 
has not kept pace with our ability to produce. 

There has been progress. Management is learning how to restore the 
personal element that went out of labor relations with mass production. 
Though we have not seen the end of labor strife, the plant that has good 
—and successful —labor relations is becoming increasingly common. 

The influence of government regulation and control has extended, for 
varying reasons, until it threatens at times to choke initiative with red 
tape. Some control is essential; too much stifles both development and 
freedom. 

As we turn our eyes from the panorama of the past 75 years and try to 
assay the next decade, we can have confidence in the economic and indus- 
trial machine we have built. Whether the promise of the years ahead can be 


realized will depend primarily on how well and how efficiently we govern it. 
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HOURS PER per 1947 prices 


TECHNOLOGY AND EMPLOYMENT ; 
PRESENT EMPLOYMENT OF SOME INDUSTRIES THAT DID NOT EXIST 75 YEARS AGO 
AIRCRAFT BUILDERS 290,000 
RANLROAD EQUIPMENT 69,000 
AUTOMOBILE INDUSTRY 800,000 
ELECTRICAL MACHINERY 760,000 
TELEPHONE COMPANIES 659,000 
ELECTRIC UTILITIES 233,000 
OFFICE AND STORE MACHINERY 107,000 
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Mieraiworking is heading into a decade of major 
expansion. Its commanding position in American 
industry, in fact, will make it the spearhead in 
the expansion of industry in general to new and 
unexplored levels. 

The next ten years will be filled with new and 
significant developments in all branches of the 
metalworking industries. With the nation’s activ- 
ities keyed to a dual economy, one in which both 
armament and civilian goods will be produced in 
huge volume, Metalworking more than ever be- 
fore will be the focal point of all of industry. 

It is not just in the sharp increase in its over-all 
operations that Metalworking will climb to new 
heights. It will pioneer in new processes — and 
never have new developments been coming so fast 
as now. Its plants will become more highly mech- 
anized. 

The day of the fully automatic factory probably 
will be realized before 1962. It may be confined 
to only a small number of plants, but the idea 
will take hold and grow rapidly. Strides toward 
automaticity will be far greater in the 1952-1962 
period than ever before. 

New metals, like titanium, and new applications 
of well-known metals, like steel and aluminum, 
will come into their own as America gets more 
deeply into the jet-engine and atomic age. More 
machines will be in use in 1962 than today. They 
will be even more productive than present models 
and more automatic in their operation. And the 
work will flow to them and away from them 
mechanically. 

The Twentieth Century Fund predicts that by 
1960 machine power will be supplying 96% of all 
the energy that we use. Back in 1930, little more 
than 30 years ago, machine power furnished only 
84% of the energy. Thus the steady upward trend 
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in machine power as the source of our growing 
productivity will continue. 

Metalworking has expanded far more since pre- 
war days than anyone dreamed. World War Il 
spurred a mighty upsurge in production and 
brought about a notable enlargement in plant 
facilities. At the war's end, the metalworking in- 
dustries had about two-thirds more capacity than 
at the beginning. 

Fear was expressed that such ample facilities 
could not be kept busy. But these fears were al- 
layed when the backlog of consumer orders insured 
big volume the next four to five years. Then came 
Korea; and another spurt occurred in creation of 
new capacity. 

Metalworking went ahead once again, spending 
huge sums for new plants and equipment. There 
is good reason to believe — what with population 
growth, a constant rise in consumer buying power, 
the tremendous urge to mechanize, and armament 
spending on top of civilian business — that Metal- 
working will be much larger in its physical plant 
ten years from now than it is today. It then will 
be even more securely entrenched as the nation’s 
largest industry. 

American Machinist's Index of Metalworking 
Production is the only existing barometer to gage 
what Metalworking is doing. Remember that it is 
based on manhours worked. This Index climbed 
after World War II to the highest point in peace- 
time history. What's more, it stayed on a consider- 
ably higher plane than industry as a whole. 

The Index was at 255 when the Korean war 
broke out. Then began a slow and steady rise to 
322, or more than three times the prewar volume 
(1939 is taken as 100). It would be foolhardy to 
try to predict an exact figure for 1962. But chances 


are that the Index at that time will be nearer 350. 


INDUSTRIAL EXPANSION THE NEXT DECADE 


If we can continue to spread the benefits of a constantly 
increasing productivity in the United States, we can go 
on to economic and cultural heights as far — and farther 
— above those of today as those of 1949 are beyond the 


imaginings of our great grandfathers back in 1849. 
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TO MOVE HIGHER 


Mechanization of industry will grow rapidly 

during the years just ahead. 

The charts on these two pages show 

what is likely to happen to machinery business 

the next decade. 

The base period taken is 1951, 

because it is nearer being a normal year than 1952 
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Expansion of Metalworking as a whole natur- 
ally grows out of what happens in the individ- 
ual industries within it. The major industries. 
for the long term, look like this: 


AUTOMOBILES 
fooled the experts since the war and may con- 
tinue to fool them. The prewar experience of 


The automotive market has 


the industry provided no basis whatever for 
predicting the fantastically big production and 
sales in the postwar years. In the best prewar 
year the peak was 5.6 million units. By contrast, 
assemblies in 1950 exceeded 8 million units. 

A “normal” before-the-war year resulted in 
assembly of 4 million units. That figure no 
longer holds. Best guess is that today the “nor- 
mal” would be well above 5 million units, It 
isn’t hard to find the reason. There has been a 
general upgrading in the automobile market. 
Some 23 million families now have incomes 
over $3,000 a year. Several millions of families 
formerly in the used-car class are now buyers of 
new cars. The man who used to have a third- 
hand old car now has a second-hand car three 
to four years old. 

Car registrations are far above prewar figures. 
And the automotive industry is freely predict- 
ing an increase of 25% in car registrations the 
next 10 years. That means that the industry is 
counting on big production and sales during 
all the 1950's and beyond. 


TRUCKS AND BUSES — More freight is being 
hauled by truck than ever before. Truck pro- 
duction has confounded the experts by its post- 
war zip. Lately military requirements have 
added to the volume: altogether, truck manu- 
facturers have been in an enviable spot. They 
promise to stay there. And their over-all busi- 
ness should grow handsomely the next decade. 
It will come from the demands of civilian-goods 
manufacturers and the various trades and busi- 
nesses which increasingly find motor trucks 
indispensable. It will come more than ever from 
farms, which are being mechanized rapidly. 
And the defense program which extends into 
the indefinite future will provide sizable chunks 
of orders year by year. ‘ 


FARM IMPLEMENTS 


World War II, US farmers harvested 10% more 


In the peak year of 


acres and produced 20% more crops and live- 
stock products than in 1939. This was done 
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HOW MUCH GROWTH FOR 13 MAJOR 
INDUSTRIES IN METALWORKING? 


with 17% fewer workers. The trend has con- 
tinued ever since and will persist over the next 
decade — in fact, will probably accelerate. 

About one-half the farms produce nine-tenths 
of the crops. Through the years the average size 
of US farms has been growing. In 1940-it was 
174 acres. By 1960 it may get up to 200 acres. 
The trend is toward larger and more efficient 
units. And those are the units that are mech- 
anized or are rapidly being mechanized. 

A revolution in agriculture is at hand. People 
still are moving off the farms into the cities; 
and those who remain on the farms produce 
more farm products, thanks to scientific meth- 
ods of farming and particularly to the greater 
use of machinery. This movement is expected 
to go on for many years, and certainly over the 
next ten years. 

The average farm worker took care of 36 
acres in 1940. He may be caring for 45-50 acres 
in 1960. More and better farm machinery will 
make possible this increase in productivity. The 
outlook for the farm-implement industry, under 
the circumstances, is very bright. It will be one 
of the most important branches of Metal- 
working. 

Postwar purchases of agricultural machinery 
have set new records. That fact will not slow 
down buying in the years just ahead. Farm- 
implement production, in fact, should go up 
faster than industrial production. Scarcity of 
labor and soaring labor costs will provide the 


incentive. 


CONSTRUCTION MACHINERY 


construction activity will be huge. More and 


The volume of 


better roads, bigger housing developments, con- 
struction of private homes and increased public 
works point to production and sales of more 
construction machinery than ever before. Much 
construction work already is mechanized; but 
more of it will be in the years ahead. Labor 
costs, already up in the sky, are heading still 
higher. That will act as a real stimulus to use 
more machinery on the job. New inventions in 
the field should spur interest in greater mech- 
anization, 

OFFICE MACHINERY 


in this field. The so-called pencil-pushers are 


A real revolution is on 
being rapidly replaced by machines which do 


the work faster and better. Since 1939, sales 


of tabulating and accounting machinery have 


27 


43 


tripled. They may well double again in the next 


10 years, and conceivably might be three times 


the current volume. Two powerful factors en- 
courage their use: (1) upward trend of clerical 
wages, and (2) steady expansion of statistical 


research in both business and government 


SPECIAL-INDUSTRY MACHINERY In the coal- 
mining industry, continuous equipment 
insures very large cost savings. Almost half the 
industry is expected to install such equipment 
in the coming deeade. In the food industry the 
trend is toward increased processing, and that 
means more equipment buying. Higher labor 
costs are driving many other industries to mech- 
anize their production processes — the textile, 
paper and printing industries, for instance. 


ELECTRICAL HOUSEHOLD APPLIANCES [hicre 
still is a large market for new kinds of electric 
appliances, One large appliance manufacturer 
has translated his conception of the 1961 mar- 
ket into specific figures whieh are shown in an 
accompanying table. These figures demonstrate 
his belief that markets are far from being sat- 
urated. Even by 1961 he believes that a big 
market will still exist. Example: He estimates 
that the potential market for electric ranges is 
only 210 satisfied today; by 1961 the ration 
will be 439. Eleetric heating and air condi- 
tioning are the newest uses of power which 
already are assured of important markets in the 


years ahe j d. 


AIRCRAFT Plane production soared during 
World War Tl, and then catapulted into the 
depths just as fast in the 1946-1950 period. But 
eame Korea and things changed abruptly. The 
aircraft industry is the core of the national de- 
fense program. It will continue to occupy this 
commanding position — indefinitely Aireraft 
manufacture is part and pareel of Metalwork- 
ing: and it will contribute strongly to keeping 
metalworking operations high in the next dee- 
ade. It is inconceivable that the nation will 
have other than a powerful Air Force in the 
years ahead: and there will be a constant shift- 
ing about and retooling in the effort to insure 
America’s having the best military planes in 
the world. 


COMMUNICATION EQUIPMENT Electronics 
is still an infant industry. It has emerged as an 
important element in defense calculations and 
in everyday living. But its chief growth will be 
in the years ahead. It is destined for major ex- 
pansion in the 1950's, Thousands of metalwork- 
ing shops will be involved and will draw their 
main support from this field. 
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ELECTRICAL MACHINERY [he electric utility 
industry is expected to double its capacity by 
1961. National energy sales in 1951 were 318 
billion kwhr: in 1961 they are estimated at 689 
billion kwhr by Electrical World, MeGraw-Hill 
publication. This expansion program will throw 
a huge demand upon the electrical manufactur- 
ing industry for generating and transmission 
equipment, as well as for motors and auxiliary 
apparatus 

Industry is likely to spend more than a dollar 
on its own power-service generating and using 
equipment for each dollar spent by the utilities 
in adding to their generating capacity, the edi- 
tors of Power, MeGraw-Hill Magazine, estimates. 


SHIPBUILDING Shipbuilding, like aircraft, 
went into a tailspin after the war. Unlike air- 
craft, it has not had a spectacular resurgence 
since Korea. On the other hand, activities are 
much larger than they were in the relatively 
“dead” period from 1946 to 1950, when economy 
was the watchword of national defense. Defense 
plans indicate that shipbuilding, both of fight- 
ing ships and cargo vessels, will be on a con- 
siderably larger seale the next ten years. As 
shipbuilding is essentially a metalworking job, 
Metalworking thus will benefit in that direction. 


METALWORKING PRODUCTION EQUIPMENT 

The Korean war and the building up of defense 
forces created a boom in demand for all kinds 
of production equipment, including machine 


tools. When the defense program is “over the 
hump,” production is bound to slip. But it 
should stay far above the preKorean level. 

Machine tools illustrate the point. Their pro- 
duction is now around a $1.2 billion-a-year rate. 
In 1953 shipments are likely to be off to $900 
million and the following year to $600-700 mil- 
lion. They should be stabilized at a volume far 
above that in the 1945-1950 period. The reasons 
are clear: 

1) The urge to reduce costs and to increase 
productivity, spurred on by very high labor 
rates, will be so great that equipment users will 
spend vast sums to accomplish this objective. 

2) Replacement of old machines with new 
ones is being adopted as a regular year-by-year 
policy by a growing number of metalworking 
companies. Replacement will be a more power- 
ful influence as a buying factor as the years 
go by. 

3) Defense needs will continue into the in- 
definite future. Defense tooling will take hun- 
dreds of millions of dollars worth of machines 
the next few years, even after the top urgency 
no longer exists. Add to that the billions likely 
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1941 1951 1962 
POPULATION (millions) 133.2 154.4 177.0 
LABOR FORCE (millions) 57.4 66.1 72.0 
EMPLOYED 51.8 64.2 68.4 
UNEMPLOYED 5.6 1.9 3.6 
AVERAGE WEEKLY HOURS 43.9 43.9 40.0 
TOTAL MAN HOURS (billions) 118.2 146.6 142.3 
x OUTPUT PER MAN HOUR 1.94 2.24 2.75 
wo GROSS NATIONAL PRODUCT 229.6 329.2 391.0 
| 
hs DISPOSABLE PERSONAL INCOME 164.9 225.0 267.0 
; 
ye CONSUMER EXPENDITURES 147.6 208.0 262.0 
GOVERNMENT EXPENDITURES 46.7 62.6 60.0 
BUSINESS CAPITAL EXPENDITURES 23.3 27.0 
NEW CONSTRUCTION 24.8 31.0 37.0 
INDUSTRIAL PRODUCTION INDEX 
(1935-39 — 100) 162 220 265.0 
ELECTRICAL ENERGY (National Energy Sales) 140 318 689 
(Billions KWHR) (1961) 
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DURING NEXT DECADE 


APPLIANCE BUSINESS TO RISE SHARPLY 


195! SATURATION 1960 SATURATION SALES IM 
RATIO RATIO 1951 1960 
ELECTRIC REFRIGERATORS 86.4% 95.0% 3,900,000 4,000,000 : 
AUTOMATIC WASHERS 128% 39.0% 1,550,000 2,600,000 
AUTOMATIC CLOTHES DRYERS 1.1% 16.9% 350,000 1,200,000 
ELECTRIC RANGES 21.0% 43.0% 1,400,000 2,200,000 
ELECTRIC WATER HEATERS 11.6% 24.0% 845,000 1,800,000 
FOOD FREEZERS 5.8% 24.6% 1,000,000 1,100,000 i 
DISHWASHERS 20% 12.0% 260,000 1,000,000 
GARBAGE DISPOSAL UNITS 2.1% 15.0% 335,000 1,250,000 
General Electric, in its production program at Appliance Park at Bi 
Louisville, Ky., has gone ahead on the basis that demand for major x 
electric appliances in 1960 will be as indicated in the accompany- 
ing table, compared with L951. Major appliance industry sales 
then will be $42 billion; in 1951 they were 83 billion. With this 
growth in mind, General Electric has reappraised its whole pro- 
gram of engineering, manufacturing, marketing and selling to 
assure its position in the industry. % 
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to be spent for broadening the base of defense 
mobilization — standby facilities ready to go into 
production on short notice if a major war 
should come. 

4) Any surplus machines from the current 
defense program are almost sure to go into a 
national reserve to be held for an emergency 
They will not be dumped on the commercial 
market as they were after World War IL. 

5) Competition will force manufacturers to 
develop and tool for new models more than 
ever before. 

MATERIALS-HANDLING EQUIPMENT © There is 
no dissenting voice to the general conclusion 
that business will be very good or perhaps ex- 
cellent in this field for years ahead. Manufac- 
turers are just awakening to the rewards in 
lower costs open to them in better plant layout 
and in handling mechanically the flow of work 
into, through and out of the shop. The rewards 
are not confined to the big production plants. 
They extend to job shops as well, Smooth con- 
tinuous flow of work is as essential to efficiency 


in the job shop as in the mass-production plant. 


As one attempts to look ahead the next ten 
years, certain segments of the economy stand 
out as growth industries. While Metalworking 
itself is ticketed for expansion, it will not 
broaden in proportion to a few other industries 
which have not yet come of age. Each of these 
industries in turn will draw upon metalworking 
for equipment of one kind or another and thus 
will have an invigorating effect upon Metal- 
working. Here is what one may expect from 


these industries: 


Three factors above all others population 
growth, national defense requirements and 
mechanization influence one’s estimates of 
where Metalworking will be in 1962. 


POPULATION GROWTH is a dynamic force 
contributing to an expanding economy. More 
people need more goods and services. More 
workers are at hand to produce the goods. 
Since 1941 the population of this country has 
grown more than in any previous decade, far 
more in fact than the experts believed possible. 
The wartime surge of early marriages could 
have been anticipated. But the continued high 
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THREE FACTORS AFFECT METALWORKING GROWTH 
THREE AFFECT NATIONAL ECONOMY 


CHEMICAL PROCESSING © [his industry prom- 
ises to grow spectacularly. Production trend is 
upward as new discoveries continue to broaden 
the range of chemical products. In a high labor 
cost economy, chemical process plants will pro- 
vide more and more of our national output 
They will convert relatively cheap materials, 
such as brine or natural gas, into useful articles 
almost without the need for human hands, The 
big expansion will be in new specialty chem- 
icals, especially synthetics. 

Synthetic fibers may double their markets by 
1962. Plastic materials are finding new applica- 
tions every day. Production should be more 
than 3 billion Ib per year within 10 years, com- 
pared with 2.5 billion Ib today, Petrochemicals 
are glamorizing the oil business. Up to 50° of 
all synthetic organic chemicals will be made 
eventually from oil and natural gas. Drugs too 
will be needed in ever larger quantities. Chem- 
icals for the farm will help offset the higher 
cost of farm labor and gradual depletion of the 


soil. 


ELECTRIC POWER Industrial power sales 
should go up 50% the next 10 years. Residential 
sales should double. While manpower becomes 
more expensive, electric power promises to be 
relatively cheap. Power generation takes little 
labor; and the cost per unit decreases substan- 
tially as volume multiplies. So electricity will 
be a bargain in the 1950's. 

The amount of power used per unit of pro- 
duction is constantly growing. Today industry 
is consuming about | billion kwhr for every 
point of production on the Federal Reserve in- 
dex. By 1962 the ratio is likely to be over 1.3 
billion kwhr, a rise of about one-third. 


rate of marriages and of births since the war 
was a surprise. 

Most of the postwar gain is attributed to 
higher incomes and a feeling of greater security, 
with people marrying earlier and having more 
children. On top of that, Americans are living 
longer, thanks to medical science. 


DEFENSE PRODUCTION is an important factor 
to be reckoned with from now on. The invasion 
of southern Korea in late June 1950 marked a 
turning point in our economy, with particularly 


heavy impact upon Metalworking. 


It was the date when the federal government 
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i 
GROWTH INDUSTRIES a 


made an historic decision: To establish a dual 
economy in this nation. From then on America 
was to produce guns as well as butter 

A defense production program was worked 
out and put into effect. It specifies that peak 
schedules are to be reached in 1953 and are to 
stav there a while. One should remember that 
there is to be no cut-off time for this program. 
It is to operate into the indefinite future 

So long as all-out war does not come, the 
Metalworking industries will be engaged in siz- 
able production of armament as well as of 
civilian goods, As one looks ahead, that will be 
as true in 1962 aa it is today. 

It means that defense work may well be the 
biggest single factor in keeping metalworking 


operations high 


MECHANIZATION ranks high as a factor in 
maintaining metalworking production on an 
expanded seale the next decade. The trend to- 
ward the automatic factory is strong. It appears 
likely that LO years from now industry will be 
much more automatized than it is today — and 
that means the building of all sorts of metal 
machinery for all kinds of industries. It also 
means the building of automatically operated 
machine tools and other production equipment 
of motors, controls, instruments, materials- 
handling devices, automation units, and a thou- 
sand-and-one items and components which are 
essential to automatic or semi-automatic fac- 
tories. It means further the replacement of 
obsolete low-production machinery with new 
high-production machinery, with chief empha- 
sis on the lowest cost per unit produced. This 
trend toward mechanization will go far beyond 
industry and is just as important in agriculture. 
The heavy industries will feel the stimulating 
effects of the pressure for rapid mechanization. 
It is hard to find a pessimist for the long 
pull. The President's Council of Economic Ad- 
visors predicated in its midyear report last July 
that “by L900" we ean lift our total annual out- 
put from the current level of about $340 billion 
to nearly S100 billion higher in real terms.” 
A prominent industrialist, not given in- 
temperate statements, declared recently that 
America will be using | trillion kilowatt-hours 
of electric power by L970, more than triple the 
amount now being used. The nation will be so 
productive at that time that “even today’s 
avalanche of goods will be a mere trickle by 
comparison.” He predicted that America is en- 
termg a penod of unprecedented growth in 
industrial output, technical advancement and 
military strength 
Dr Vergil D Reed, viee president and asse- 
elate director of research for the Walter 


Thompson Co, expressed the judgment of many 
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students of our economy when he said that “we 
should be ashamed of ourselves if we are not 
living at least 25° better 10 years from now. 
Even if one discounts these statements as 
partly pipedreams, nevertheless solid and con- 
servative projections into the future lead to 
these estimates for 1961: seep 29 for 1962 figures 
Total national output: $400 billion of goods 
and services, 20% more than in 1951 
Population: 175 million, up 14% from 
1951 
Employment: 6 


7.7 million, up 3.5 million. 
Expenditures for new plant and equip- 
ment: $27 billion, as against $23 billion in 1951. 
Consumer expenditures: $255 billion, com- 
pared with $205 billion. 
Construction activity: $36 billion, a 20% 
gain over 1951. 
Metalworking production: 352 on the 
American Machinist Index, compared with 308 
in 195). 


Three factors determine largely what hap- 
pens to the economy. First is the growth in 
population, and more specifically that share of 
the population that is at work. Second is the 
amount of time the labor force is on the job. 
Third is the effectiveness with which the work 
is done: and that usually is defined in terms of 
output per manhour, or productivity. 

Productivity, in turn, is measured mainly by 
the amount of mechanical help given the work- 
er and the skill with which mechanization is 
used. The political and social climate has a lot 
to do with it. It has a direct bearing on the 
ability and willingness of management to invest 
in new tools, and on the attitudes and energies 
of those using the tool. 

The total labor force is not likely to keep 
pace with the growing population the next 10 
years. Fewer babies in the 1930's means fewer 
workers in the 1950's, The result will be greater 
pressure for more productivity from the in- 
dividual employee and more reliance upon 
machines, 

But don't get the idea that the labor force 
will be static. More women are being employed 
all the time; and the trend will continue. Just 
what effect increased old-age pension provisions 
will have is not vet clear. But whatever the 
caleulation, the over-all employment figure will 
be up. 

The long-time trend toward a shortened 
work-week will continue uninterrupted. The 
average worker in 1962 will spend 35-38 hours 
a week on the job. And the total will be less 
than that in some industries. Industry is head- 
ing definitely toward the 35-hour week and 
perhaps the four-day work week. The farmer is 


the one bringing up the national average. 
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the 75-year span of American Machinist's life, metalworking production hos zoomed. In 1952 the level is about 85 ti 
what it was in 1877. All manufacturing, by contrast, has risen 22.5 times in the some period. The two curves — metalworki 
and general manufacturing — are shown on the opposite side of this insert. 

The metalworking index, which charts Metalworking's progress during the post 75 years, was arrived at in this mann 

1935-1952 figures ore based on American Machinist's Index of Metalworking Production. 

1923-1934 figures are from two sources. The Federal Reserve System computed indexes of production in the industri 
covered by the metalworking classification. The value of metalworking output, in 1929 price, was estimated for the ye 
1919-1933 by Simon Kuznets. His figures are listed in “Commodity Flow and Capital Formation,” published by the Natio 
Bureau of Economic Research. 

1878-1922 figures ore derived from estimates made by Williom H. Show in “Value of Commodity Output Si 
1869,” published by the Notion! Bureau of Economic Research. These estimates were of the value of output measured 
1929 prices. Figures were at hand for 1879 and for 1899-1922. Estimates, based on the trend in steel production, were ma 
for 1879 and 1880-1888. 

Any reader who wishes further details regarding the 75-year chart of metalwoking production should write to: Edi 
American Machinist, 330 West 42nd Street, New York 36, NY. 
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I. the 75-year span of American Machinist's life, metalworking production has zoomed. In 1952 the level is about 8: 
what it wos in 1877. All manufacturing, by contrast, has risen 22.5 times in the some period. The two curves — metalw 
and general manufacturing — are shown on the opposite side of this insert 

The metalworking index, which charts Metalworking's progress during the past 75 years, was arrived at in this m 


ke 1935-1952 figures are based on American Machinist's Index of Metalworking Production 

A 1923-1934 figures are from two sources. The Federal Reserve System computed indexes of production in the ind 
“4 covered by the metalworking classification. The value of metalworking output, in 1929 prices, was estimated for the 
° 1919-1933 by Simon Kuznets. His figures are listed in “Commodity Flow and Copital formation,” published by the Ni 
bi Bureau of Economic Research 


1878-1922 figures are derived from estimates made by William H. Show in “Value of Commodity Output 
1869,” published by the Nationa! Bureau of Economic Research. These estimates were of the value of output measu 
1929 prices. Figures were at hand for 1879 and for 1899-1922. Estimates, based on the trend in steel production, were 
for 1879 and 1880-1888 

Any reader who wishes further details regarding the 75-year chart of metalwoking production should write to: 
Americon Machinist, 330 West 42nd Street, New York 36, NY 
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no guesswork about predi 
see to that —literally as well as f 
metal surfaces which have had the 
in a Heald machine —or are to be 
this painstaking research is the sa 

machines and components. This is 
eS department, to keep Heald Bore-Mc 
Machines years ahead in design an 


Branch Offices Chic 


redicting the performance of a Heald machine. Heald engineers 
as figuratively. Here, for example, a skilled technician examines 
the Tukon hardness test. Whether these metals are to be used 
be precision finished on a Heald machine—the end result of 
» same. More precision for your future production of essential 
; is just one of the endless tests carried on in Heald's research 
-Matics, Internal Grinding Machines and Rotary Surface Grinding 
performance. 


WORCESTER 6, MASSACHUSETTS 


Chicago © Cleveland © Oayton © Detroit * Indianapolis © New York 


Wa) 


TABLES 
SPECIAL 


HYDRAULIC POWER UNITS Here ore the simplified, leak- 
proof, accurate hydraulic power units for all your special ma- 
chine applications. A completely self-contained unit is available 


in a variety of capacities and models to suit every design re- 


quirement. They can be used for drilling, reaming, boring, milling, 


facing and many other operations, individually or simultaneously. 
Way Type Unit 


THIS INDEX TABLE is driven by a fluid motor and is locked 
in the irdexed position by a hydraulically operated shot bolt. 
The table rides on hordened and ground wear strips, is auto- 
matically lubricated, and the table spindle is mounted in heavy- 
duty tapered roller bearings. 


Can be furnished in sizes 30”, 36", 42° and 48”. 


These SPECIAL MACHINES are Built for Drilling, 
Reaming, Tapping, Boring and Milling. These units are 


in use in the largest production plants in the world and give 


Hydraulic 


dependable service on every application. The unit is 
Index 


ruggedly built throughout and designed to give years of Table 


constant, accurate service. 


Tapping, Reamng ond 
Chambering Rocker Arm Shoft 


JHC. 
4700 BURLINGAME «+ DETROIT 4, MICHIGAN 


75th anniversary issue 


vs 
an x 
‘ 
| 
| 
j 
4 
| 
A 
| 


EX-CELL-O Products 


Are Used 
All Over The World 


“Made by Ex-Cell-O” is a familiar phrase in a dozen or more different 
. languages. For Ex-Cell-O products are sold and used in 
TWO-WAY PRECISION 
BORING MACHINE every corner of the free world. 
Almost as diverse as the countries in which Ex-Cell-O 
products are found are the products themselves. They range from 
machine tools to dairy equipment, from cutting tools 
to precision aircraft and miscellaneous parts, from precision 
anes sentieen grinding spindles to drill jig bushings. All are 
THREAD GRINDER produced to the famous Ex-Cell-O standards of precision. 
FES Not only are Ex-Cell-O products used the world over, 
| | 4 but Ex-Cell-O maintains an extensive sales organization to serve 
both domestic and foreign markets. 


mc vet 


 EY-CELL-O 


CORPORATION 


DETROIT 32, MICHIGAN 


| 


: - MANUFACTURERS OF PRECISION MACHINE TOOLS « CUTTING TOOLS « 

r = “= RAILROAD PINS AND BUSHINGS + DRILL JIG BUSHINGS « AIRCRAFT 

, PURE-PAK AUTOMATIC AND MISCELLANEOUS PRODUCTION PARTS + DAIRY EQUIPMENT 
SPECIAL TRANSFER MACHINE MILK PACKAGING MACHINE 
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ANCESTRY UNKNOWN... 


No one knows who first thought of gears as a means of transmitting power or motion... 
but without them modern civilization could not function. 

There would be no clocks, cars or calculators . . . industry would revert to hand 
production . . . transportation would go back to the horse and buggy . . . household 


chores would multiply . . . office managers would be seeking mathematical geniuses. 


FUTURE UNLIMITED... 


A gear never works alone. Only when properly meshed can it function efficiently. So, in 
industry, minds must mesh if progress is to result. Here, in America, engineers, 
inventors, machinists, toolmakers are geared for great advancement. And their point of 


contact is America’s all-seeing, all-hearing and reporting Inter-Communications System. 


THE AMERICAN INTER-COM SYSTEM... 


(Complete communication is the function, the unique contribution of the American 


business press... a great group of specially edited magazines devoted to the specialized 
work areas of men who want to manage better, design better, manufacture better, 


research better, sell better, buy better. 


COMMUNICATION IS OUR BUSINESS... 


The McGraw-Hill publications are a part of this American Inter-Communications system. 


As publishers, we know the consuming insistence of editors on analyzing, interpreting 
and reporting worthwhile ideas. We know that businessmen, in order to keep 
abreast of their jobs, subscribe to—pay for—McGraw-Hill magazines edited for 


their specific business interests. 


And, as publishers, we make the advertising pages of our magazines available to 
advertisers for featuring the products and services they offer in the interest of 


increased efficiency and lower production costs. . . 


_.. for the editorial pages tell “how” and the advertising pages tell ‘‘with what.” 


McGRAW-HILL PUBLISHING COMPANY, INC. 


@ 330 WEST 42nd STREET, NEW YORK 36, N. Y. & anal 


susimess 
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PRATT & WHITNEY Division Co. « WEST HARTFORD, 
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r own Gage Roor 


STANDARD MEASURING MACHINE 


ELECTROLIMIT UNIVERSAL 
INTERNAL COMPARATOR 


y Pratt & Whit 


PRECISION GAGE BLOCKS 


Hoke blocks oF 
of Stee! or Carbide 
size. tlatness and 

» few millionths of an inch Used 
wrung together in stacks to produce 
neasurement, they calibrate many of 


king gages shown on the opposite page 


ELECTRO-MECHANICAL 
LEAD TESTER 


Used to measure the accuracy 


ELECTROLIMIT MILLIONTH COMPARATOR 


th of an 
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toper screw thread leads Direct readings to 8 ™ 
de vide permanent 


00001 are obtainable 


The nerve center oft 
ly working standa nany piant, large or sma the G 
Pratt & Whitne ind maintain Acc 
y the hear? of 1, developed and 
jive y the same 4 tandard of precision 
ieee tic basis. tailored to meet t? p you establish and maintain your Quality ¢ 
Used mear ‘ — 
4 | heckting gage tools =. 
y yrately interna ay 
0 109 All read 
| 
wor 
po 
fi 
+ 


Throughout the plant 


these Pratt & Whitney Gages are the standards that check the product and control 


Quality on a day-to-day basis under operating conditions 


Each is designed for a perticular task and Pratt & Whitney engineers can help you select those best suited 


to your needs. Call on them to assist you to maintain your own high standards of Quality 


AIR-O-LIMIT COMPARATOR 


Small and compact, Pratt & Whitney Air-O-Limit 
Comporators operate on your plant air line, either 
at the machine or in final or incoming inspection 
They read accurately to ten-thousandths of an inch 
or fractions thereof and by the use of standard 
parts can be modified to meet almost any 
g°ging operation 


ELECTROLIMIT COMPARATOR 


Either at the machine or in final inspection, 
Electrolimit Comparators combine mechanical 
goging with electrical magnification to permit 
readings to hundred-thousandths, internally or 
externally. By simple modification, they can 
provide the exact set-up to meet your individual 
requirement 


ELECTROLIMIT CONTINUOUS GAGE 


Working on the electromechanical principle of the 


furnished in different types to handle 
metallic or non-metallic sheet or strip 


materials 


SUPERMICROMETER 


Electrolimit Comparators, P&W Continuous Gages Pratt & Whitney 
rovide strip mills with accuracy to ten-thousandths made for 
P Pp y 


during actual rolling operations. Versatile where 
like most Pratt & Whitney gaging direct 
equipment, Continuous Gages can be thousandths 


measuring pressure, is required 


control 


Cylindrical 
Plug & Ring 
ages 


Thread Plug and Ring Gages, Cylindrical Plug and Ring Gages, either Go 
singly or combined, of Steel or Carbide, are made in a wide 
P&W Roll Thread Snap Gages provide 
form and lead error, accurately, rapidly 


range of types, sizes and limits 
external thread gaging for size 


Thread Plug 4 


& Ring Goges 


and economically. Tri-Roll Thread Comparators feature direct reading and en. 4. 


thus virtually eliminating human error. All P&W Gages 
make accuracy available right at the machine 


GAGE witl a Wuitneyvy | 
ine 
tt 
> 
| se 
: i 
q Supermikes” are 
day shop vusoge 
apentive means of 
VA 
af 
Goge j 


FOR THE ULTIMATE in PR CISION. . 
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MELER MACHINE. TYPE 96-22 
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vertically, single ond thre: spindle 
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three-dimensioval forms ere 
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economically with micimom at 


MG BORER. SERIES 


Pratt & Whiteay, Somes 
Jig Borers, featuring the 
enciosive © ectratimt 
medsuring provide 
tenths, positively. 
quickly ond corsistently. 
at the four of 
Series Borers 
etter ia dwetry 
vodreaned af 
presielos 


it 
sitting tor smaller jobs. Type Be | 
RATT 4 
— 


PRODUCTIVITY... 


The Pratt & Whitney Machine Tools shown here are our answer to your demands for high-production 
equipment to toolroom standards of accuracy. All are built to P&W standards of Precision and Quality. 


Where practicable, P&W super-accurate gaging equipment is built in to speed up machining operations. 


All are the finest machine tools that pride in honest craftsmanship can produce at any price. This explains 
why Pratt & Whitney is the “First Choice for Accuracy”. You can benefit from this ‘Tradition for Precision’ 
by asking Pratt & Whitney field engineers to help you select the machines that will do your jobs more 
accurately and faster than ever before. Take advantage of direct-factory technical service. 


except the lathe, by thely ability 
te inhedute shaple ef compound. 
engle machining. Used separately, 


TURBINE BLADE AIRFOIL GRINDER 


Pratt & Whitney's contribution to the 
Set Engine Program is the witimate for 
exactly repreducing dimensions ond 
shape trom @ Airtel. tingle. 
outematic any forged or rel icoted 
jet engine bleds wp to by 4", 
regerdiers of airfoil section and 
leeding tad ‘railing edge 
wen be precision ground withi» close 
and consistently yniform ces 


MODEL LATHE 


This is the stenderd by which o!! fine 
toolreom are judged. Every 
design, selection of moterials, 
& oad incpection thet can contribute fo 
precision perfarmence ead conven 
operation in the moder tooiroom kns brea 
inzerporated in the Prot & Whitne, Mode! 
bathe. Made 17", and Wi’ wees 
in @ variety ef bed lengths 


; Vertical Shapers, Verticol Millers and Profilers, Thread Millers, Automatic Lathes, 
. a ic Duplicating Machines, Die Sinkers, Deep Hole Drillers, Cutter and Radius 
iC Grinders, Pneumatic Grinding Heods, Gear Grinders and Vertical Surface Grinders 


; 
Pieia or tilting, head or , + ‘ 
5 Prott & Whitney Rotary Tebles 
tire y d materiality in loyset aad < P the 
> 
42” PLAIN ROTARY TABLE 
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KELLERFLEX BURS 


Pratt & Whitney Kellerflex Burs 
High Speed Stee! or Carbide, ore 


master ground from solid blanks 
nsuring shank concentricity plus 
uniform flute spacing and angle 
4 Available in high speed steel or 


carbide, in many shapes ond sizes 


DIAFORM WHEEL FORMING KELLERFLEX MACHINE 
ATTACHMENT ——— Pratt & Whitney Flexible Shaft r 


of - Machines in a large variety of 


Employing the template principle 
duction. magnified ten times, the Pratt & zes with a wide choice of 
Whitney Oraform Attachment form trues accessories and cutting burs simplify finishing 
r jing wheels to ten thousandths of an inch —— a »perations from the smallest jewelry die to castings 
permitting the production of accurate forming . Retteaantd weighing hundreds of pounds Hand-operated, they 
{ punching dies in hours rather than days give human skills powe snd speed tar beyond 


human capabilities 


FOR HIGH SPEED PRODUCTION 


Porter a JoHNSTON 


IWRRET LATHES 


Built by Potter & Johnston, Prott & 
Whitney subsidiary, to give industry 
the maximum in speed ond versatility 
on a wholly automatic basis. Let 
Potter & Johnston's engineers solve 
your tooling problems, initially and 
continuously through advanced P&J 


1 0 e U techniques 


Eighteen and one-halt tons of highspeed, big production 
copacity is built into this Model 10-U Turret Lathe. Powered for 
Carbide Tooling with 75 h.p., this giant can swing 49 inches 
over the ways. With electropneumatic centralized control, it 
con handle anything within its capacity on o precise, speedy, 
high production basis 


3-U 


Featuring the automatic, high-speed 
production of small ports, such is the 
efficiency of the P&J Model 3-U, one 
operator can handle easily a battery of 
these automatic turret lathes with divided 
labor costs a plus savings beyond thot 
provided by the machine's inherent 
efficiency. Swings 9'2" over cross-slide; up 
to 13%" from spindle to turret face on 
standard model, up to 332" on special 
extended Mode! 3-UX 
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In their own manufacturing, Pratt & Whitney uses the most advanced machine tools equipped with P&W Cutting Tools. Prott & \ 


Whitney tool designers and engineers know, first-hand, which cutting tool works best under overage or specific operating conditions 


because their tool designs have been proven by actual plant operation 
and metallurgical control, are reflected in the uniform Quality and Performance of P&W Cutting Tools 

Too! up with Pratt & Whitney Quality Cutting Tools and benefit from the knc wledge and experience that lies behind them. When } 
you are taced with the difficult tooling problem, call the Pratt & Whitney field engineer 


the right tool for the job 


STANDARD HAND TAP 


HOOK TAP 

FOR 

NATIONAL PRECISION 
TAPPER 
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BENT SHANK TAPPER 
TAP 
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MONOCONE AND OCONE 
DIES AND HOLDERS 


THREAD ROLLING DIES 


PLAIN MILLING CUTTER 
HEAVY DUTY 


The hard facts of everyday usage, plus careful 


1 
hanical 
He brings you direct factory knowledge of 
MULTIPLE THREAD 
MILLING CUTTERS 


“BLUE HELIX” FLUTED 
CHUCKING REAMER 


STUB SCREW MACHINE 


SHELL TAP 


REAMER 
STAGGERED TOOTH SIDE 
MILLING CUTTER 
HELICAL TAPER PIN 
| REAMER 
? CAMLOCK ADJUSTABLE 
METAL SLITTING SAW BLADE REAMER ‘ 
- 
a 
SHELL END MILL " 
wa 
JCO BLADE AND HOLDER 
“HI-HELIX” DOUBLE 
END MILL T-CUT BLADE A 
INTERCHANGEABLE 
SPIRAL FLUTED KELLER COUNTERBORE 
CUTTER BALL END MODEL “B” 
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PRODUCTS ENGINEERED 
your 


For the maximum in technical Service, Pratt & Whitney Machine Tools, Cutting Tools and Gages 


are made available through Direct-Factory Branches and Company Headquarters, out of which 


factory-trained salesmen and field engineers operate. Each one of these representatives is fully 


qualified by long and specialized experience, within their respective fields to help you solve 


your tooling or gaging problems and select the Pratt & Whitney equipment best suited to your 


specific requirements. 


If you would like additional information about any of the P&W Precision Products shown in : fe 


this folder — or about any item in the entire Pratt & Whitney Line — please write on your 
Company letterhead to your nearest Pratt & Whitney Branch Office or direct to Headquarters 


at Wes: Hartford, Connecticut. 


Pratt a Wuitney 


DIVISION NILES-BEMENT-POND COMPANY 
WEST HARTFORD 1, CONNECTICUT, U.S. A. 


© ROCHESTER SAN FRANCIECO SF. LOUIS * EXPORT WEST 
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You get all these advantages with TIMKEN bearings! 


Shown above are some of the important reasons why 
it pays to specify Timken” when you buy tapered roller 
bearings. 

1. 26 TYPES. Because Timken bearings are made in 26 
different types, you get exactly the right one for your job. 
2. SOFT STEEL CAGE separates the rollers in Timken 
bearings and prevents scuffing. 

3. TOUGH INSIDE—HARD OUTSIDE. Case carburizing of 
Timken bearing rollers and races gives them a hard, 
wear-resistant surface, combined with a tough, shock- 
resistant core. 

4. MICRO-INCH FINISH. With help of the profilograph 
which measures surface irregularities to a millionth 
of an inch, the Timken Company has developed a 
bearing finish of micro-inch accuracy. 

5. 5850 SIZES. If you need a bearing smaller than your 
finger or 71%” in diameter, you can get it from the 
Timken Company. 

6. WE MAKE OUR OWN STEEL. Because Timken bear- 
ings are made of special alloy steel, produced in the 


NOT JUSTABALL — NOT JUST A ROLLER THE TIMKEN TAPERED ROLLER © 
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BEARING TAKES RADIAL THRUST 


Timken Company's own mills, they have extra strength 
and wear resistance. 

7. POSITIVE ROLLER ALIGNMENT is maintained by the 
rib of cone—skewing prevented, maximum bearing 
capacity assured. 

8. CLOSER TOLERANCES in the manufacturing of Timken 
bearings make possible production bearings with a 
maximum runout of 75 millionths of an inch or less. 
9. GENEROUS RADIUS on the inside diameter of Timken 
bearing cones permits greater shaft strength. 

No other bearing can give you a// the advantages you 
get with Timken bearings. Be sure the tapered roller 
bearings you buy carry the name “Timken”, the trade- 
mark of The Timken Roller Bearing Company, Canton 
6, Ohio. Cable address: “TIMROSCO”. Canadian 
plant: St. Thomas, Ontario. 
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NORTON NEW-PROCESS WHEELS, shown leaving the electme kiln, are 
made by a streamlined precision process developed by Norton en- 
gineers and housed in a new five-acre plant. Bringing you uniformity 
of structure, inherent balance and grinding efficiency never before 
attainable, Norton New-Process wheels are unmatched by any other 
grinding wheels for top-performing, cost-cutting service 


The tools you will use 


TOMORROW 
are heing developed at 


orton TODAY 


Since Norton Company first started manufacturing, 
its history has been one of steady progress in originat- 
ing and developing abrasives, abrasive products, and 
grinding and lapping machines. 

Today, as the world’s largest manufacturer of these 
basic production tools, Norton's constant improvement 
of its own products is reflected in steady product- 
improvement throughout industry. And in pledging its 
continued efforts towards making better products to 


make other products better, Norton here illustrates some 
of the outstanding achievements that give this pledge 
meaning. 


NEW 6% -ACRE GRINDING MACHINE PLANT employs 
the most modern production techniques and equip- 
ment. Here, to a degree never before reached in ma- 
chine tool building, a straight line production flow 
combines with precision manufacture to boost beth 
the rate and quality of output. Result: better grinding 
and lapping machines — faster! 


32 ALUNDUM® ABRASIVE, produced by a Norton- 
developed and patented process, is one of the most 
revolutionary advancements in abrasive history. In- 
stead of being crushed to size, 32 ALUNDUM grains 
are individually formed complete crystals, with many 
sharp cutting points. You'll find 32 ALUNDUM grind- 
ing wheels unbeatable for fast, cool cutting action on 
high speed steels and steel alloys. 
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HARDEST MATERIAL MADE BY MAN. Ranking first for hardness among 
all manufactured abrasives, Norton NORBIDE® grain is second only 
to the diamond in that quality. Molded into shapes for gages, dies, 
pressure-blast nozzles and other wear-resistant shapes, it lasts hundreds 
of times longer than similar parts made of metals. In grain or powdered 
form it is used in many lapping operations to replace diamond dust — 
at a small fraction of the cost 


STANDS TEMPERATURES UP TO 4600° F. Developed by Norton Research, 
Fused Stabilized Zirconia is one of the latest and most important Norton 
refractory products. This, together with other Norton special refrac- 
tories, is opening up a new era in ultra-high temperature processing in 
the metal working and chemical processing field. 


DON'T MISS the other important Norton and Behr- 
Manning messages in this issue. See advertising 
index. 


BELTS ARE COATED — ELECTRICALLY. Rehr-Manning Corpora- 
tion, a Division of Norton Company, has long pioneered in the 
manufacture of a complete line of coated abrasive products. For 
example, Behr-Manning originated and patented the ingenious 
“LIGHTNING” electrocoating method used extensively in pro- 
ducing coated abrasive belts as well as many other coated abra- 
sive products. Through this unique method, the abrasive grains 
are applied within a powerful electrical field. Following the 
parallel lines of electric force, they become anchored in the ad- 
hesive with their long axes at right angles to the backing, and 
evenly spaced. This uniform up-ending and equal spacing assures 
sharper, faster cutting action. 


AND... 


WHAT'S HERE FOR YOU? As world headquarters for abrasives, 
abrasive products, precision grinding and lapping machines, 
Norton is closely linked to the future of every type of manufac- 
ture. Looking into your future you can count on Norton for the 
forward looking cooperation that is vital to steady progress. 
Norton Company, Worcester 6, Mass. Export: Norton Behr- 
Manning Overseas Inc., Worcester 6, Mass. 


Abrasives + Grinding wheels + Refractories 
NORBIDE groin and molded products 
Grinding and lapping machines + Non-slip floors 


WNORTONY 


ABRASIVES 
Qlaking better products to make other products better 


PLANTS AND DISTRIBUTORS THE WORLD OVER 


*Trode-Marks Reg. U.S. Pot. Off. and Foreign Countries 
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if you build or 


use machines , 


circulating |} lubricating oil 


hydraulic oil 


coolant 


FRANTZ Magnetic Separators 


56 


They give longer tool life . better 
finishes more production between 
grinds. They protect surfaces subject 
to wear in metal-forming and ma- 
chine tools, pumps and compressors 
and other machinery 

FRANTZ FERROFILTERS remove ferrous 
chips and particles even of micro- 
scopic size as the oil flows through a 
stack of strongly magnetized grids. 
Units may be cleaned quickly—all 
parts are easily accessible. Capacities 
of standard models range from 5 to 
200 gpm. FERROFILTERS may be in- 
stalled on pipelines in any convenient 
position. Simple, compact, rugged 
construction with no moving parts... 
years of service without maintenance. 


FERROFILTER 
Models PQ-4 
and larger 


FERROFILTER 
Models PQ.3 


ond smaller 


Trenton 6, N. J. 


Send me Bulletin 57 with complete information 


NAME 
COMPANY 
ADDRESS 


$.G. Frantz inc. 


P.O. Box 1138 


w hen you don't know, 
say so—and find out. Some people 
can get away with not knowing, but 
most of us can't. It's safer to confess 
—and find out. You may fool others 
for a time by fast talking, but you 
usually end up by fooling yourself. 


Bemember that old saying, 
“Trifles make perfection, but perfec- 
tion is no trifle.” Michelangelo said 
that 400 years ago, but it’s still true. 
Uniess you watch the little things, 
the big things will go wrong. De- 
tails take time, but you've got to 
be able to do them if necessary, and 
normally to see that they're done. 


Confidence is a primary re- 
quirement. If you vacillate, so will 
your subordinates. You've got to 
have confidence in yourself and 
your decision—/irst. Then, and then 
only, the job can be done. 


ir you resent specialists, 
remember the orchestra leader. He 
has much more temperament than 
you—both in himself and in his 
organization—but finds specialists 
(soloists) essential to produce best 
results. 


An open mind is an asset 
only if it can be closed for action 
after the whole question has been 
considered and a decision made. 


> | ou have no real right to 
the title “Boss” until you've trained 
subordinates to shoulder most of 
your responsibilities—and learned 
further to give them credit for what 
they do. 


The more arguments you 
win, the fewer friends you have. You 
can be the right guy or a right guy, 
just as you choose. 


M en are like steel—when 
they lose their temper they're use- 
less. Remember to keep your own 
usefulness. 


A soft answer turneth 
away wrath—and a sharp answer 
turneth away business. 


Banow your men’s hobbies. 
The man skilled in sports probably 
has superior coordination, the man 
who paints or carves probably has 
some artistic ability, the man who 
putters around the house probably 
has considerable ingenuity. When 
any of those specialties is required, 
use evidence of ability in it. 
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There are times when | 


expressions speak 


louder than words, 


Here’s a group of distinguished steci 
mill roll executives watching a demon- 
stration on a 26" Capacity “AMERI- 
CAN” Hydraulic Roll Lathe--judge 
for yourself whether or not they are 
satisfied with what they saw. 


These machines are performing 
‘‘miracies’’ in savings in many of the 
best known roll shops in the country. 
They have introduced a brand new 
machining technique that has revolu- 
tionized the art of roll turning. They 
reproduce work shapes from a template 
faithfully and accurately not only on 
steel mill roll bodies and necks, but 
on such work as spindles, motor shafts, 
valve stems, step shafts, piston rods, 
axles and a wide variety of chucking 
work having irregular contours. 


Evidence from hundreds of installa- 
tions proves beyond a shadow of a 
doubt their leadership as top-flight 
cost reducers. Was there ever a time 
when cost reduction was more urgently 
needed? 


f it's proof you want just drop us a 
line-—ne obligation. 


oy 


E AMERICAN TOOL WORKS CO. 


Cincinnati 2, Ohio, U. 


x 
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Our Heartiest... 
congratulations to the 


American Machinist 


for their untiring efforts and accomplish- 
ments during the past 75 years toward the 
advancement of the metal working indus- 


tries. 
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Continually through the years your vision and 


inspiration has encouraged men of the metal 


industries, advanced the science of the Machinist's 
art and aided methods and management. 


The continuation of your influence will in a 


large measure, determine the strength and pattern 
of the future. We know your vision will be clear 


and your contributions effective. 


THE BULLARD COMPANY 


BRIDGEPORT 2, CONNECTICUT, U.S.A. 
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In the U. K. and on the Continent THE MACHINIST, only 52 to be sure, is doing 


the same swell job for the metalworking industry that the American Machinist 


MACHINIST 


PLANT AND PRODUCTION ENGINEERING 


A BRITISH McGRAW-HILL PUBLICATION 

Advertising Rates Sabscription Rates 

(13 times, block & white) (52 issues yeor) 
$73.50 $9.00 


has done in this country for 75 yeors. It can help you. Keep it in mind. 


Speak to your American Machinist salesman, or write to 
McGRAW-HILL INTERNATIONAL CORP. 330 WEST 42nd STREET, NEW YORK 36, N. Y 
or THE MACHINIST, A British McGraw-Hill Publication, MCGRAW-HILL HOUSE, 95 Farringdon St, London, E. C. 4 
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Cutting Oil—B8e a Gallon! ves, Hough- 
ton research has made it possible to 
produce the most effective cutting 
fluid you ever used by mixing one 
part of Antisep All-Purpose Base 
with up to 30 parts water. This 
heavy-duty cutting fluid is chalking 
up new records for low-cost machin- 
ing. Versatile, too—it can be used 
for better than 90°, of your general 
machine work and for automatics. 


treaters facing the growing problem 
of quenching “lean alloy” steels are 
welcoming Houghto-Quench 

Houghton's answer to the critical 
quenching problem. Ask the Hough ; 
ton Man to show you how it gives 


Need a Cooling Recipe For Hot Metals 7 


Let’s say you're machining a tricky part, heat treating a “‘lean — Cf 


alloy”’ steel, or operating equipment that must run at top speeds ere 
. all operations that call for removing heat fast. 


More often than not, these are problems which are solved : 
most effectively with the help of “‘job-tailored recipes’’ such as 


Houghton has been developing over the years. 
Want to Eliminate “Guess-Work” i», 


By getting into the shops—as Houghton men are invited to do— hot spot lubrication? Check the 
Houghton Hi-Temp series for a 


they are able to work side by side with metalworking men who 
‘ lubricant designed to give you as- 
have all sorts of problems like these. As a result, we've come up : 
ith it k Is it sured efficiency at every tempera- 
wit 1 new and be tter ways to eep too Ss and bearings trom over- ture in the critical range 
heating and cool hot metals faster with safety. i 


Many a metaiworking plant like yours is finding it possible 
to relieve production bottlenecks—to bring costs into line—by 
taking advantage of Houghton’s 85 years of experience with the 
metalworking industry. Our research files are always available when 
you ask the Houghton Man for help. Why not put our metal- 
working “know-how” to work for you? 


4 Taking the Heat off Bearings in high 


VN speed operations is the job for 

hy Houghton “Sta-Put” lubricants. 

Ni They “stay put"”—carry heavy 

— *) loads with ease—don't break down 
under toughest conditions! 


Houghton Pioneerin be 
and processing fields 8 resulted 
Ready to give you in a vast amount of helpful pro- 
on-the-job service... duction data. Whatever your prob- 
lems, ask the Houghton Man or 
ig ; write to E. F. Houghton & Co., 
Metalworking and Textile Processing Products - Lubricants - Packings - Leather Belting Philadelphia 33, Pa. 
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What's ahead... and here now! 


IN CUTTING 


AND 


FORMING 


"Gun" Drilling. © 


iOHW ith carbide twist drills tipped gun drill permi 
is of the navbe tage easier 
Users report muubled pro it far 
duttio ain tripled accuracy 
drill ove higt peed iking 
{ steel vithout 
equipment or jo ith 
ply b Cart 


apply basic cemented indu 
carbide princip! 


High-temperature Alloys High-speed Machining. bach 
i! ind ) 


Today, t yea Carboloy develo 
other high-temperature al ment help pronee ne 
Gh) ed re frontiers n ning at 


iltrahigh speeds. Surface 
tungste ie than th speeds of 1000-2000 fpm are 
any other cutting-tool a i matter of record, particu- 
terial, Our engineer ay larly on specialized equip- 
already have data for your ment. Watch for still more 
tough-a ble provements 


Forming. More carbide new Research 
here ahead 


continues or 


and Carboloy 


applications of 


able header die nibs in Cemented Carbides in the 
rough cored form are now cold extrusion of steel, with 
available from standard important progress being 
stocks, a4 major cost-cutting mace 


advance fo anufacturers 


ews bolt 


t wire rollers and wire- 
‘ nails forming rollers 
Standardizatior ened tantly be 


passe full 


eloped 


range ol i203, hew wire-lorming uses 


NEWS ABOUT CA R BO LOY 


FARSIGHTED Carboloy Engineers make a career of 
watching tomorrow's machining trends and readying 
practical answers today. Are you missing the improved 
production or lowered costs you can enjoy through the 
very newest applications of Carboloy Cemented Tungsten 
Carbides in your cutting and forming operations .. . now 
and in your future plans? See below. 


Deep-hole Trepanning. One sandths of an inch. These ad- 
of the newest, most spec- vances in deep-hole trepan- 
tacular applications of ning are here today, thanks 


For ex- 
drilling of an 
long “big gun” barrel with 
conventional methods 
teel drills took 15 hours 


cemented carbides 
ample, 


to cooperat 
boloy 
hole 


e research by Car- 
engineer Your 
trepanning 
ward, too. Diag 
shows how car 


deep- 


Now carbide-tipped trepan- panning tool 
ng tools take 36 m nutes, ent, to d hole 
with accuracy within thou- to 18 long 
of fro 1! to 12” 


Hobbing. Hobbing with car- Standardization. Standardiza- 


bides is spreading The tion of Carbcloy Cemented 
above hob cuts five alu Carbide Tools and Blanks is a 
num timing gears at once vital area of pioneering. New 


Face width is 5” 
is 10 pitch 
Cutting 


styles and sizes of tools and 
blanks and new carbide grades 


will be a 


each geat 
with 54 teeth 
speed is 


approx!- ailable as new pro- 

ately 1600 sfpm,; floor-to- duction processes require 
floor time, 2.3 minutes, 1.2 them. Carboloy engineers meet 
inutes of which is actual every possible need for stand- 


time 


cutting 
gears. 


all 


ardization. 


for five 


Press Dies. Look to makers specified rough shape. Final 
of both simple and complex finishing and assembly into 
es to take more and ore die accomph hed readily in 
advantage of Carboloy Ce- the toolroor or by the die 
ented Carbides. Complex make Note rotor-stator die 


carbide dies are out of the above. Carboloy engineers ca 
hard-to-do realm, are easy, help you or your die maker 
ractical. Carboloy Ce- apply carbides to all types of 
ented Carbides can be piercing blanking drawing 


ordered to virtually any and forn 
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What's ahead... and here now! 
A\ hh 


Carboloy Cemented 
Chrome Carbide 


The newest in Carboloy created- 
metals. Grade 608 Carboloy Ce- 
mented Chrome Carbide, first of 
the new Series 600 Chrome Car- 
bides, with chromium as principal 
ingredient, gives high resistance 
to corrosion or erosion, combined 
with good abrasion resistance 

Available now in limited quan- 
tities, Grade 608 Chrome Carbide 
opens new areas of carbide bene- 
fits, mew product design. Grade 
608 Cemented Chrome Carbide is 
just as easy to fabricate as ordi- 
nary carbides, is lightweight, com- 
pletely nonmagnetic, and has a 
thermal expansion about the same 
as that of steel. 


Carboloy Alnico 
Permanent Magnets 


Here is permanent energy with- 
out wires to break down design 
barriers, open the door to fine 
product performance, new profit 
opportunities. 

Carboloy Permanent Magnets 
never fail, are powerful in small 
sizes, eliminate need for outside 
power supply and for wires, 
coils, operating parts. Often, they 
permit a reduction in weight, a 
more compact product at a saving 

Can Carboloy Permanent Mag- 
nets help you”? In meters and 
instruments’? Radio-TV speakers 
and communications equipment” 
Magnetos”? Generators? In mag- 
netic separators? Holding devices 
Thousands of money-saving ap- 
plications are feasible . now! 


Carboloy Aevimet 


The heaviest metal made by man 
A superdense, tough, machine- 
able created-metal, Hevimet is 
50% heavier than lead, gives 
maximum weight in minimum 
space, and affords more radio- 
active ray protection than lead. 

It also simplifies design and 
fabrication because of its dimen- 
sional stability and great tensile 
strength. 

Do you need a better balance 
weight? Do you have vibration 
problems in crankshafts, propel- 
lers, centrifugal clutches or other 
rotating apparatus? Can Hevimet 
help you in radioactive shielding? 
Let a Carboloy engineer fill you 
in on what's ahead with Hevimet 
... today. 


IN MATERIALS 


AND 


COMPONENTS 


New Grade 608 
Cemented Chrome 
Carbide. Because of 
its wearproofing 
properties, its wear- 
and corrosion-resist- 
ance, look to Grade 
608 Chrome Carbide 
to bring new carbide 
benefits to new areas 
of product and in- 
dustrial applications 


Plants at Detroit, Michig 


Radioactive 
shielding 


“Carboloy 


created-metals. 


Gage anvils cur- 
rently being made of 


new Grade 608 
Chrome Carbide 

In gage blocks, 
ring gages, plug 
gages and gage an- 
vils, Chrome Carbide 
shows great resist- 
ance to corrosion and 
abrasion. 


CREATED-METALS 


CARBOLOY Engineers have projected years ahead in the 
fabulous field of Carboloy created-metals. A multitude of 
tested applications are practical now to cut costs, improve 
products, speed production or boost profits. The facts below 
show what's here 


. what's ahead. . 


in Carboloy 


Suggested future uses for 

Grade 608 Chrome Carbide 
Sheer biades for molten glass 
Core pins for baking ceramic parts 
Fishing rod guides 
Centrifuge nozzles, separating equipment 
Bearings where corrosives are present 
Textile guides 


Nozzles and valves; soaps, fats, oils, foods, chemi- 
cals, petroleum products, pharmaceuticals, fruit 7 


juices 
Valve and core pins, die casting 
Punches for movie film 


For many applications where stainless steel is not 


sufficiently abrasion resistant 


CARBOLOY 


DEPARTMENT OF GENERAL ELECTRIC COMPANY 


11149 E. 8 Mile Ave., Detroit 32, Michigan 


Edmore, 


Michi 


; ond Sch dy, New York 


Boring-bar 
vibration dampeners 


is the registered trademark for the products 


of Carboloy Department of General Electric Company 


Carboloy Sta 
Stock Mag 


CARBOLOY 


Department of General Electric Company 
11149 E. 8 Mile Ave., Detroit 32, Michigan 


Please rush further information on the following: 


Send to: = — 


Nome of Compeony 


Address 


City 


> A 
Meters Generators Separators 
on 
> 


MOTORS AND CONTROL 
— What Life-Lines real- 
ly deliver is more serv- 
ice with less servicing. 
Read the Westing- 
house motor and 
control ad — MATERIALS 
AND COMPONENT 
Section. 


GEARED DRIVES —W har 
advantages are to be 
gained by specifying a 
complete drive team? 
The Westinghouse 
gearing ad in the 
MATERIALS AND 
PONENT SECTION tells 
you why. 


ARC WELDERS—The 
most complete line is 
available from West- 
inghouse. See infor- 
mation on the D-C 
Rectifier Welder in 
the JOINING AND 
ASSEMBLY SECTION. 
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ill your plant keep pace 


with industrial automation 


The plants that do will be better equipped to 
weather the tide of rising costs and the return 
to a competitive market. It will take shrewd 
planning and heads-up engineering. It will 
be a time when complete co-operation from 
your equipment suppliers will be most im- 
portant. 

You'll want the kind of application assist- 
ance that Westinghouse offers. Make use of 
the application know-how of your Westing- 
house representative. Call on the Westinghouse 
product specialists to solve unusual product 
application problems. Ask for the service of 


during the next ten years? 


PRODUCE MORE... FOR LESS 


a Westinghouse consulting and application 
engineer for those large “system” installations. 

You'll want to take advantage of these other 
Westinghouse facilities, too: manufacturing 
capacity to produce what you want when you 
want it—research and engineering capacity 
to produce modern equipment— nationwide 
maintenance and repair capacity operated at 
the local level to assure service that is fast 
and complete. 

Keep pace with automation. Call on West- 
inghouse for help. Westinghouse Electric Cor- 
poration, P. O. Box 868, Pittsburgh 30, Pa, 
1.94960 


you can SURE...i¢ its 


Westinghouse 


INSTRUMENTS — How 
come 173 different 
Westinghouse Instru- 
ments to measure 
voltage? You'll find 
the answer in the 
INSPECTION AND 
TESTING SECTION. 
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INDUCTION HEATING 
—Saco-Lowell boost- 
ed production 145% 
and saved $18,000 a 
year with Westing- 
house induction 
heating. The story is 
in the Heat-Treat- 
ING SECTION. 


HEAT-TREATING FuUR- 
NACES — There's a 
Westinghouse furnace 
to provide the exact 
answer for every heat- 
treating application 
«+ gas or electric. 
See the Heat-Treat- 
ING SECTION, 


MICARTA®—Learn the 
reasons why more 
and more manu- 
facturers are turning 
to Micarta. Refer to 
the Micarta ad in the 
MATERIALS AND 
COMPONENT PARTs 
SECTION. 
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FLOOR TYPE HORIZONTAL BORING, DRILL- 
ING AND MILLING MACHINES can be used 
on wide range of unusual and large work. 
Sizes: 5°, 6°, 7°, dia. moin spindles. 
Any length floor plates and runways con 
be built up 


OPENSIDE PLANERS meet al! standard pro- 
duction demands plus occasional large jobs 
thot need greater table width. Sizes: up to 
12D-inch work width capacities. Setups of 
difficult work greatly simplified. 


DOUBLE HOUSING PLANERS for extra heavy 
duty reavirements and carbide tooling. Sizes 
vp to 120-inch work width capacities. (Frog 
and switch planers in 43”, 486” and 56° 


capacities.) 


PLANER TYPE HORIZONTAL BORING, DRILL- 
ING AND MILLING MACHINES for heovy 
and long work. Sizes: 5 to 8 inch main 
spindles. Independent speeds and feeds for 
table, headstock and column. 


PLANER TYPE MILLING MACHINES perform 
a series of milling cuts on different surfaces 
at the same time with great accuracy. Sizes 
from 30 to 120-inch table width capacities. 
Individual motors for each heod 


TABLE TYPE HORIZONTAL BORING, DRILL- 
ING AND MILLING MACHINES provide fine 
precision and wide capacity for a great 
variety of general shop work. Sizes 3”, 4", 
5", 6", 7” and 8” main spindles. 


For detailed 
information on all 
G&L equipment, 
send for General 
Catalog 51. 


LARGE VERTICAL BORING AND TURNING 
MILLS for boring, turning, chamfering, fac 
ing, counterboring, grooving and recessing. 
Sizes: 54-inch to 16-foot capacities. 
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the out 
achine tool buying 


Take advantage of the Giddings & Lewis 
5-Point “Job Analysis” Service 


Buying large machine tools is a heavy responsibility 2? DETERMINE MOST EFFICIENT MACHINING METHOD. 
1 


‘aking into consideration the imdividual machining 


So why take chances? Use the Giddings & Lewis ‘etree 
ee : irements, G& ob Analysis Engineers choose the 

5-Point “Job Analysis Service."” There's no cost, no 

most ethcrent machining method 


SELECT THE SIZE, KIND AND TYPE OF MACHINE. | sing 


your specihc produ tion and work requirements 


obligation. G&L Job Analysis Engineers check every 


consideration of your individual machining prot 


lems. They can give you an unbiased recommenda G&L Engincers recommend the exact size, kind and type 
tion... because Giddings & Lewis builds a complete of machine that will do the job most efficiently 
line of sizes and types ol plane rs, planer millers, PLAN YOUR OPERATIONS t) (1) minimize number of 
vertical boring and turning mills and horizontal setups and setup time, (2) use modern cutting tools 
4 t tag vt the 
boring, drilling and milling machines plus a com- to best advantage, (3) take full advantage of the machin 
1 capacities operator fatiz 
plete line of accessories and tooling. working ranges and capacities, (4) keep operator fatigue 
to a minimur 
Here, in outline form, is the proven technique RECOMMEND (AND DESIGN IF NECESSARY) THE TOOLS 
used by G&L engineers. TO USE. If conditions warrant, G&L will recommend 
i the standard machine accessories, arrangements and tools 
COMPLETE STUDY OF YOUR JOB OR JOBS. G&L Job you can use to make your equipment more productive - 
Analysis Engineers, working with your engineers, com most versatile in application. If special equipment is 
pletely analyze your individual job requirements. needed, it will be designed to agreed specifications 


Write GEL or your nearest representative today. Get facts on your need yous = 120 

problem Get a GEL unbiased Job Analy to help you. Don't } ite thes wore 
bligation .. . AND DELIVERY MAY BE BETTER THAN YOU THINK! 7 13 

For examples of seven typical job problems solved by the G&l “Job Analysis Service — 2 Ip 


see the G&L advertisement in the “Machining Section’ of this book fo : 
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IS PLANT CLEANING 
YOUR PROBLEM? 


this plant solved theirs with 


The maintenance engineer of this large industrial plant* had 
@ problem, his grease and grime caked stamping presses had to 
be cleaned, fire hazards ruled ovt flame type cleaners; floors were 
drainiess, borring liquid cleaners. For years the presses hod been 
running at top pressure on military orders; they couldnt be 
stopped for lengthy cleanups. Maintenance men had to chisel off 
hardened grime to do repair jobs 


Then @ Speedylectric representative called, a conference de 
veloped. and o Speedylectric Steam-Jet Cleaner was purchased 
The job of cleaning the plant began in earnest; guards and loose 
equipment were removed and the Speedylectric went to work on 
the presses. A few cupsful of concentrated detergent were used; 
with dry steam, no rags were needed to mop up excess fluid 


The heot that the presses had absorbed from the dry steam 
vaporized any moisture on the metal, leaving it clean and bright 
Soon every press wos cleaned and with fresh grease applied to 
beorings, the presses were bock in production within hours. In 
some machines, cracks, grease-covered for years were discovered 
and repaired, preventing serious breakdowns that would stop pro 
duction for months 


After the machines were clean, the Speedylectric wos put to 
work on light fixtures, columns and beams, elevator shofts; they 
even cleaned toilets from floor to ceiling in minutes. Now, o fleet 
of Speedylectric Steam Jet Cleaners maintains a constant clean-up 
schedule throughout this plant, keeping machinery in tip-top shape 
and cutting cleaning time from doys to hours! 


Your plant cleaning schedule has probably fallen behind in 
these busy times, so find out how one man with a Speedylectric 
Steam-Jet Cleaner can do the work of five men using old- 
fashioned scrub brush methods 


Get the facts on Steam Jet Cleaning 
clip this coupon today! 
r 


VINGSTONE ENGINEERING CO. 


Manufacturers of SPEELYLECTRIC Steam Generators 
100 GROVE STREET WORCESTER 5, MASS 


Send me the facts on Speedylectric's 
[_] indoor evtdoor wash deck heavy duty cleaning 


Title 
Company 
Business Address 


City Zone State 


DYKEM STEEL BLUE 


STOPS 
LOSSES 


making dies 
& templates 


Simply brush on right 


background 
scribed layout lines show up in sharp relief, and at the 
time prevents metal glare. Increases efficiency and accuracy 
Write for full intormation 


THE DYKEM COMPANY, 2301 B North 11 St., St. Lowis, Mo. 


American Machinist 


helps you sell 


A cost-cutting manual 


for helpin... 


DESIGN and USE 
of CUTTING TOOLS 


By LEO J. ST. CLAIR 


Cutting Tool Consultant 
420 pages, 179% illustrations, 60 tables, $7.00 


I ERE is a highly practical treatment of the 
many problems involved in selecting, de- 
signing, grinding, and using machine cutting 
tools. Easy to understand, and written in shop- 
man language, the book shows how to use the 
single-pointed cutting tool more efficiently and 
economically, while consistently turning out bet- 
ter work. The book gives the kind of down-to- 
JUST a FEW OF earth help that reduces wasteful tool breakage, 
THE SCORES OF cuts down on expensive tool inventory, and makes 
HELPS for increased machine output 

Factors controling SEE THIS BOOK 10 DAYS FREE 
ance McGRAW-HILL BOOK COMPANY, Inc 

330 West 42nd St. New York 36 

Send me St Claire DESIGN AND USE O 
CUTTING TOOLS for ' days examir » on 
approval. In 10 days I remit $7 plus 

ents 


@ Recommended side 

relief angles 

for delivery. or return the book td 

We pay for delivery if you remit with this coupon 
same return privilege 

(Print) 

Name 


@ What the side rake 


depends on 


@ Recommended size 
for the nose radius 

@ When the edge Achiress 
should be stoned off ci 
Permissible depth 
of wear land 


FA 
This offer applies te U.S. only 


@ How to produce a 
fine cutting edge 
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Within These Basic WF Equipment Lines, Individual Machines 
Are Custom-Engineered For Specific Applications 


If your metal-working machinery problem falls into any of these five 
groups, there are good reasons for looking to Waterbury Farrel for 
the answer. 

There's Waterbury Farrel’s continuing engineering research with 
more than a century of machine building experience to draw upon. 
This results in soundly designed and thoroughly tested features which 
improve production. 

There's Waterbury Farrel’s world-wide reputation for rugged, long- 
lasting construction. This gives you the assurance that WF machines 
are built to provide long years of uninterrupted production. 

Waterbury Farrel can custom-engineer special equipment or adapt 
a standard machine to fit your specific problem. 

For further information, write for free booklets on any of the 
machines mentioned on this page or contact your nearest WF office 


Ore wise 


Chow 


4 


tery * 


WATERBURY FARREL ™ | 
ANSWERS TO YOUR ‘po | 
| | 
‘on equi “ry-Fa, 
unit comb; WE Pment in vel 
“Pright 4040. °" Prog ction 
7ontel 4 feed and "PPing sting, q 
iy Per minute to dre hori. 
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via 


SET WO. 35 prece 
square gage Diock set SET WO. 35-R—35 piece 
“W" accuracy $222.50 tectangular gage Diock set 
accuracy— $318.75 “W" accuracy— $195.80 
accuracy 


SET WO. 11-SA-—81 piece square gage 

block set with basic attachments 
“W" accuracy— $545.60 
accuracy—$764.35 


SET NO. 9-8-8 piece 
rectangular gage block set 
“W" accuracy —$315.00 
accuracy—$402.00 


CHROMIUM PLATED TO GIVE YOU 
LONGER WEARING MILLIONTHS! 


By whatever comparison you care to make, you'll find 
ELLSTROM Chromium Plated Gage Blocks are outstand- 
ing in the field of precision measurement. For example... 


ACCURACY— They're unconditionally guaranteed to speci- 


fied millionths of an inch . . . with optical flatness, parallel- SET NO. §5-R—85 piece 
ism, and metallurgical stability to match. And they're backed 
) W" accuracy $408.50 


by the exclusive heritage of ELLSTROM .. . . measuring in “1” accuracy $556.50 
millionths for three generations! 


SERVICE— They give you 5 to 20 times longer life than ordi- 

nary steel blocks...a fact established by the National Bureau 
of Standards. (See Research Paper No. 276.) Rated “tops individual accessories furnished upon request 
by leading authorities for all-around gage block quality! 


ECONOMY— Right! Chromium plated to give you longer 
wearing millionths, yet ELLSTROM Standards actually cost 
no more than many leading makes of ordinary steel gage blocks! 


SELECTION— Available in 15 popular standard sets or by 
individual blocks . . . in both square and rectangular styles. 
Standard accessories also available to permit their use on 
an almost unlimited range of precision production and in- 
spection applications. 


SET WO. 36-836 piece 
rectangular gage block set 
“W" accuracy —$228.25 
“1 accuracy —$328.90 


ELLSTROM STANDARDS DIVISION 
Dearborn Gage Company 


22035 BEECH STREET @ DEARBORN, MICHIGAN Send for complete information today! 


Origi cr ium PI 
. teens ELLSTROM STANDARDS DIVISION, Dearborn Gage Co. 


Please send me literature on Ellstrom chromium plated gage blocks and 
accessories plus complete details on your Gage Block Inspection 
Service and Trade-In Plan 


NAME 
COMPANY 

tungsten carbide west blocks." upon applicabon. ADDRESS__ 


ae 
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DOWNTIME, 


MORE PRODUCTION 


As one of America’s leading bearing manu- 
facturers, Hoover Ball & Bearing Company, 
Ann Arbor, Michigan, is always searching for 
ways to step up production and improve qual- 
ity. In the course of this never-ending pro- 
gram, Hoover called in a Texaco Lubrication 
Engineer for consultation. 

The Texaco Lubrication Engineer studied 
thoroughly all the problems involved, then 
made recommendations which included 


changing from a competitive grinding oil to 
a 1-to-50 emulsion of Texaco Soluble Oil D. 
The change was made. Now production is up, 
costs are down because, with Texaco — 


@ machines stay clean 

e grinding finish has improved 

e there is no rusting 

e@ emulsion filters properly, does not 
separate, lasts far longer 


Here again is an example of how Texaco 
quality products plus the know-how of Texaco 
Lubrication Engineering Service enable all in- 
dustry to do its machining better, faster, and 
at lower cost. 

To enjoy these benefits in your plant... 
whatever you are making, wherever located 
... just call the nearest of the more than 2,000 
Texaco Distributing Plants in the 48 States, 
or write The Texas Company, 135 East 42nd 
Street, New York 17, N. Y. 
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the next 10 years — 
in metalworking 


From the foundations that inventors and 
engineers laid in the first quarter century of 
the life of American Machinist has come, dur- 
ing the past fifty years, development of Metal- ' 
working that is truly spectacular. Are we at 
the peak? Or has the curve of progress in .. 
production only begun its climb? Change is B 
sure, but what will be the direction? And what t 
the extent? To answer these broad questions, 
for each of Metalworking’s many facets, we 
have forecast — based upon the state of cur- 
rent research and the views of hundreds of 
men in a position to know well the probabil- 
ities in their own fields —the trends and the 
extent of growth likely in the next decade. To 
aid you in gaging these predictions, they are 
set against a background of past trends and a 
report on the present situation. From this 
base we look at what's ahead and say, with 
Tennyson, “Let the great world spin forever 


down the ringing grooves of change.” 
THE EDITORS 


section A 


WHAT'S AHEAD THE NEXT TEN 


ee will be in plentiful supply for the next ten 
years. In fact, there may be times during the next 20 
years when we shall have too much. In any event, it 
looks as though we will have to find additional mar- 
kets and products that will use the kinds of steels to 
which fabricating shops can afford to apply high- 
priced manhours 

At mid-century, we produced in this country half 
the world’s ingots and roughly five times our own 
production in 1900. Next year we should get 120 
million tons of ingots, compared to 97,000,000 tons 
in 1950. And at that time the steel industry’s expan- 
sion to 123.7 million tons per year should be com- 
pleted 

But note: Each year, the steel industry gets about 
2% more steel out of its facilities—roughly 2 to 2% 
million tons per year since 1943. So industry sources 
expect that by 1970, approximately 145 million tons 
of ingots will be produced without more expansion 

And there is another factor. The ratio of finished 
teel to ingots is rising. The industry now gets 5% 
more finished steel out of each ton of ingots than it 
did before the war. Very likely by 1970 there will 
be about 104 million tons of finished steel 

Government sources estimate demand in 1970 as 
140,000,000 tons of ingots for domestic purposes plus 
10,000,000 more for export. So, industry and govern- 
ment are not far apart on what they say they will 
make and what will be needed 

But there is one aspect of the subject that the gov- 
ernment people haven't mentioned. This is: an in- 
creasing percentage of output must go into steels 
uitable for higher-priced end products. Steel is the 
only metal made and used in sufficient quantities to 
permit “storing” vast quantities of metalworking 
manhours. With advancing labor costs and popula- 
tion, the opportunity for expending any great part of 
the nation’s manhours on 30 to 40 cent-per-pound 
products ts not large 

What kinds of quality steels will we use? First as 
an over-all answer, we shall use a great deal more 
steel that is rich in alloy, but not as rich as was used 
n the last war. Some of the leaner-alloy steels are 


here to stay—but not all. The shop man of the future 


w the metallurgist may seek better machinability and 


finish, with service life not so important. He will 
probably want special heat-treatable steels. And the 
great growth of flat-rolled products, particularly for 
pressed-metal articles, will continue. Last year our 
production of hot-rolled and cold-rolled sheets and 
strip amounted to approximately 28° of the total 


Construction Steels 

Wars have a way of showing up the fact that we 
do not have inexhaustible supplies of alloying ele- 
ments—especially nickel, chromium, cobalt, tung- 
sten. In the last war we evolved many steels in the 
National Emergency category. Only a few of these 
became standard AISI steels in the postwar period 

With the onset of the new national emergency 
period, the alloy pinch was intensified by the jet- 
engine program. Within a short while technical 
committees of the American Iron & Stcel Institute 
and the Society of Automotive Engineers evolved a 
series of lean-alloy steels, some based on the use of 
boron. Some sources thought that all industry wou!d 
by this time be forced to use boron steels for all pur- 
poses other than armament. As a matter of fact, it is 
doubtful that boron steels currently amount to more 
than 10% of alloy-steel production. 

Before the war, the chrome-moly steels consti- 
tuted about 20% of the total for alloy steels. The 
outlook is that boron steels will rise to about 20% 
in the next few years. 

The shift in use of alloy is dramatic. Before the 
war the average alloy steel (excluding stainless) 
used 144% nickel. Presently, the average is 0.56% 
nickel (a strategic metal). The Germans handled a 
huge war effort with 0.6 nickel steel 

Molybdenum is readily available. Average per- 
centage will probably run around 0.10-0.12%. About 
one-half of ingot production of moly steels will be 
from scrap. Since substantially all of the molybde- 
num and nickel in scrap is recovered, future 
“workhorse” steel will probably be of the nickel- 
boron-molybdenum family 

Alternate grades of steel now in use have created 
greater problems for designers and metallurgists 
than did the old National Emergency steels. But the 
boron steels are not new. They date from about 
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YEARS IN 


1940. The problem now is that more people have to 
use boron steels, and there are more kinds of boron 
steels. Some boron steels are actually better for the 
intended purpose than those they replace. However, 
it is always well to tell the steel producer what you 
intend to make from boron steels. Or you may find 
yourself in the position of the capscrew maker who 
found his product cracking in the header. Actually, 
agricultural-implement makers and other large users 
of heat-treatable steels are using boron steels with 


, considerable success. Component parts are being 
: made more cheaply and easily with boron steels 
than with the richer alloy steels displaced. For 
among the boron steels there are some excellent 
carburizing and oil-hardening grades 

The boron-steel situation now is: Steels in over 
0.30% carbon grades are widely used for bolts, 
crankshafts, axle shafts, rear-axle assemblies, coil 
and flat springs for automobiles with little if any 
processing difficulties. Carburizing grades are like- 
wise being used in considerable quantities. The pos- 
sibility of increased distortion must be allowed for, 


What do buyers want 
in tomorrow's materials? 


A: Uniformity 
The almost unanimous need for uniformity 
in materials reflects a basic change in Metal- 
working in recent years. Materials have in 
most cases become more complex and more 
critical as their properties are improved. 
Changes in microstructure from heat to heat 
upset optimum machining calculations and 
cause variations in size and finish unless cor- 
rections are introduced in the setup. 

The data in this and following boxes on 
what buyers want tomorrow, and the state- 
ments quoted from individuals, are from a 
1952 AMERICAN MACHINIST survey of its 
works-manager readers. 
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ind yu ould not overlook the need for higher 
reheating temperatures to obtain maximum core 
properties along with lower case hardenability. 
Direct quenching after carburizing will probably be 
more satisfactory in respect to case hardenability. 

The latest list of AISI boron steels shows 40 items 
More boron steels of the custom-variety will prob- 
bly be developed. But of the current 40 items, the 
following 11 may well irvive the emergency and 


become a permanent part of the alloy-stee] list 


APPLICATION 

14 B 35 Bolts and studs 

10 B 32 Bolts and studs 

40 B 37 Bolts and studs 

46 B 12 This grade has been found a 
very satisfactory alternate for 
one design of rotary rock-bit 
cutters and may continue 

0 B 46 This grade has been in production 
for several years and is expected 
to continue for hand tools and 
some designs of large crankshafts 

0 B 60 May continue for springs 

0 B 30 Bolts and studs 

80 B 32 Bolts and studs 

1 B 40 This grade, also 81 B 45, is 


now widely used for constructional 
parts such as shafts, automobile 
front end forging, etc, re- 
placing 4100 and 8600 series 
and may continue 
86 B 45 Now replacing 4340 and may 
continue for sections up to 2 in., 
for miscellaneous parts. 
The most satisfactory carburizing 
grade in the low-alloy range 
and probably will continue for 


94 B17 


some gears 


In addition to the boron steels, we also have a list 
of “tentative standard” steels. These differ 
lightly in composition from the regular standard 
SISI or SAE steels. The nickel-chromium-molybde- 
rum contents have been reduced slightly, and the 
manganese increased slightly in some cases, in order 
to provide alternate steels which for most purposes 
are the equal of the standard varieties. 


trends in steels 

Regardless of standardization efforts, steel men 
must continue to know 900 to 1,000 chemistries for 
steels. It will be their job, as it is now, to produce 
steels that satisfy the chemistry and hardenability 
requirements of standard analyses. No two mills 
produce steel that is absolutely identical, starting 
with the same basic ingredients and using approxi- 
mately identical equipment. Operators must adjust 
ore and scrap combinations, choose equipment and 
supervision to overcome processing variables 

Undoubtedly, as time goes on a great deal more 
will be learned by steel companies about steel itself 
and application data. But if the user expects the 


As 


steel company to produce material against ‘2 of 1% 
of allowable rejections, as was done in more normal 
times, he must make his fabricating problems known 
to the supplier 

Marked advances in technique have been achieved 
by the steel industry since the war. For example, a 
universal-grade of tin-plate stock now straddles 
four former tempers and still allows the can pro- 
ducers to make the kinds of cans he did formerly 
Universal temper stock is made in one process by 
rapid annealing in high-gradient gas burners, a 
technique that we hear more about elsewhere. 

Applied to low-carbon strip, the rapid-heating 
technique is said to create a harder but more form- 
able stock than we now generally have. Dead- 
annealed material has a hardness of about 200 
Brinell; the rapid-annealed stock about 350 Brinell. 
And the latter is fine-grained, a structure that is not 
usually considered suitable for severe forming and 
drawing. Yet the newer steel has been used to make 
screw caps with less scrap and lower tool wear. 

In screw stock, rapid annealing may produce fine- 
grain structure plus extremely good machining 
qualities and physical properties. New sulfur-bear- 
ing steels will be devised. More must be learned 
about “poisons” in steel, and how they affect 
machinability. Already it is known that aluminum 
and silicon contents adversely affect tool life, because 
they produce refractory oxides in the metal. For the 
past 20 years, aluminum has been added to steel to 
make it fine-grained. 

Variations in gage thickness of strip steel, edge to 
edge and end to end, may be reduced sharply by the 
rapid-heating technique applied to billets 

Hot-dipped aluminum coatings on steel wire may 
replace galvanizing. Potential applications: tele- 
phone wire and stranded wire or cable. 


special coatings 

Coatings on strip for stamping purposes will be 
mill applied. The coating will protect the material 
enroute and in storage and help to prevent die mark- 
ing of the product. Favorable tests have been con- 
ducted on stainless-stee] strip, but carbon steel] has 
not yet been investigated. The coating is mechani- 
cally bonded to the stainless, must be removed after 
pressworking by either buffing or chemical treat- 
ment. The film acts as a buffer against scratching, 
but needs a lubricant wnile being press worked 

Better rods for cold heading are now being pro- 
duced, because of hot deseaming of the billet at the 
mill. Bolt people think that straight carbon steels, 
perhaps with a little added boron, will supersede 
alloy materials in header products, but steel makers 
say that moly steel has better flowing characteristics 
in cold forming processes. 

Other foreseeable trends are: 1) large steel com- 
panies will become increasingly active in the actual 
fabrication of stampings and end products through 
subsidiary companies, and 2) more small electric- 
furnace steel companies will spring up throughout 
the country to serve local areas. 
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aluminum 


A.uminum was not isolated 
until a century and a quarter ago. For nearly sixty 
years after that, it was a laboratory curiosity and a 
puzzle, until Hall and Heroult in 1886 independently 
discovered the method of reduction by electrolysis 
that opened the era of commercial development. 

From that start, in a span of 65 years, aluminum 
has come from nothing to a position second only to 
steel. The reasons for its spectacular growth are 
its light weight (one-third that of copper or steel), 
high electrical and heat conductivity, good corrosion 
resistance, and strength. The alloys have a tensile 
strength about that of ordinary structural] steels. 

From a consumption of 3000 tons in 1900, alumi- 
num use grew to 272,000 tons in 1940. The aircraft 
industry played a leading part in this growth, but 
other applications were developed. 

During World War II, production quadrupled and 
consumption topped a million tons a year. Although 
it dropped in 1946, it was still more than double pre- 
war and the growth since has been phenomenal. The 
shortage of steel was a factor. The wider experience 
in handling and the stiff competition for business 
were factors. Most important of all were the chang- 
ing price relationships. Today aluminum ingot costs 
the same as in 1939, while competitive metals cost 
two or three times as much as they did then. 

Consumption is above the war peak and would be 
much higher, perhaps 40°., if aluminum were avail- 
able. By next year, production will be up to nearly 
1.5 million tons a year, and further major expansions 
are already on the way. One such is the proposed 
plant to reduce alumina at Taiya in Alaska. This 
eventually will add 0.4 million tons to the annual 
supply. Altogether, it is not too much to expect that 
in 1962 use of aluminum will top 3 million tons. 

Aircraft no longer takes the bulk of aluminum 
that it once did. Other metals will be more important 
as aircraft move to higher speeds, but aluminum will 
remain the dominant aircraft metal for some years 
at least. Tapered sheet for wings will be rolling from 
a special mill early next year, eliminating expensive 
machining now required. 

The big areas of aluminum expansion will be in 
the automotive, electrical, and construction fields. 

Eventually automobiles may have brazed alumi- 
num engines. Recent developments in brazing make 
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it possible to precision-cast blocks and heads in 
slices which are furnace-brazed with stamped braz- 
ing gaskets. Aluminum radiators are also in the 
offing, with many already being road tested 

One of the major developments in aluminum in 
the next decade is likely to be die castings with a 
clear surface that can be anodyzed to resemble 
chrome plating. Both the economy in this method 
and the advantage (remains bright when scratched) 
are evident. The process, when perfected, will not 
only simplify automotive manufacture but could be 
important in building hardware and a wide variety 
of products now requiring chrome plate 

In the electrical field, aluminum has already dis- 
placed copper in high-tension lines. It is now mov- 
ing into secondary distribution systems because of 
its economy. Beyond this, problems arise because 
aluminum is difficult to solder satisfactorily. This 
problem is getting more attention than ever before, 
and recent solders are an improvement, but there 
will be some restriction on electrical applications 
until the final answer is found 

Construction now takes more aluminum than did 
all uses in 1939. Most of the applications have de- 
veloped in the last five years as aluminum began to 
compete with wood and steel. 

Extrusions have rapidly developed importance in 
recent years. An even wider field will be opened 
when a 13,200 ton press (present maximum 5500 
tons) goes into operation. High-strength alloys can 
now be impact-extruded cold to form such parts as 
landing-gear strut supports 

A recent alloy development is XA78S which has 
about 10% higher tensile and yield strength than 
ZG42 (75S). It is also harder to work. Further im- 
provements in strength can be expected from alloy 
developments in the next decade, though progress 
will likely be at a slower rate than in recent years 

More important, perhaps, will be the changes in 
alloys for high-temperature applications. The top 
limit is now a little below 600 F. This may be pushed 
up to 650 F or even higher. 

Electric power is the key to low-cost aluminum 
It begins to look as though the eventual use of alu- 
minum may be limited primarily by the ability to 
find low-cost power to produce it. And the power 
outlook, in the long range, is favorable 
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VENTY-FIVE years ago there 
were more copper alloys in use in this country than 
there are today. This is no reflection on the useful- 
ne of these materials. Rather, it shows the effect 
of standardization based upon technology 

Today the Copper & Brass Research Association 
recognizes 42 standard alloys and the ASTM a few 
more. Impetus toward standardization and the drop- 
ping of many score “specials’” came about with 
growth of metallurgical knowledge and application 
data. For example, a 60% copper alloy will serve 
just as well as two alloys which might contain 
9-615 copper and 61-63% copper, respectively By 
consolidation of analyses, therefore, mill runs can 
be made in economical lots and the inventory prob- 
lems of all concerned are reduced 

One mill, alone, dropped over 100 analyses during 
the period of standardization. This started almost 50 

; ago with the work of the ASTM and has been 
most active in the last 25 years. The CBRA started 
its activity about 1940, and it is likely that its list of 
alloys and the ASTM'’s list will become virtually 
identical in the near future. Further, there is a strong 
likelihood that more alloys will be dropped from the 
standard list, and that tradenames of certain mate- 
out of the pictu 
During the standardization of the copper alloys, 


rials will pas 


the writing of specifications for cast and wrought 
products by the ASTM has kept pace. The 1952 re- 
port contains 114 specifications which go into great 
detail on the manufacture of the required alloy, its 
tensile properties, the making of test specimens, de- 
tails of acceptance tests by the consumer, the chemi- 
cal composition, grain size and microstructure, These 
specifications have been built up from authoritative 
information on industrial requirements and per- 
formance data. The purchaser using these specifica- 
tions will find that the supplier is fully familiar with 
them and is prepared to ship against purchase orders 
that made ASTM specifications mandatory 

As copper technology has grown, so has consump- 
tion. During the past 50 years, copper usage has in- 
creased nearly 10-fold. In the last 25 years, the 
United States shifted from the greatest exporter of 
the red metal to the status of largest importer 

Copper interests assert lai our recent share of 


world copper supplic as been unrealistic; that a 


free market will bring us all the copper that we 
need. Yet despite the brake upon imports, we con- 
sumed 1.7 million tons of copper in 1950. Of this, 
about 259% was imported. 

Forecasted use of copper will rise at a rate equal to 
45°. of national expansion in goods and services 
This means that we will consume 2.5 million tons by 
1975. As our own mines can produce about 800,000 
tons annually, expansion of mining in free-world 
areas 1s imperative 

Consumption of copper products by various in- 
dustries is not static. Years ago, the automobile in- 
dustry took a larger share of copper products than 
it does today. But even now with consumption of 
about 10% of all copper, automobiles rank second 
to the electrical industry as a consumer 

In General Motors cars alone, there were over 40 
categories of parts in 1950 models that used copper 
and copper-base alloys, and the approximate weight 
per vehicle was 40 Ib. Of these, the radiator con- 
sumed the greatest amount. Efforts to replace cop- 
per with aluminum in radiators have been made, and 
one successful design was reported. However, its ac- 
ceptance is discounted in trade quarters 


future trends 


There has been a good deal of talk about substitu- 
tion by various industries of other materials for cop- 
per—notably aluminum. The combination of good 
fabrication and joining properties of copper, also 
good electrical properties, will make it difficult to 
find adequate and economical alternate designs. The 
prospect is likely to be one of developing designs 
that are more economical of the red metal than out- 
right substitutions across the board 

Growth possibilities for the coppers are: (1) 
greater use in the countless applications where they 
are now serving, (2) large expansion in heat-trans- 
fer applications of industrial, commercial and house- 
hold nature, especially air-conditioning which now 
takes only 2% of copper consumption and (3) in the 
form of clad metals. Steel clad with as little as 20% 
brass or copper is not new, and a number of firms 
now make clad metals. But the prospects are for new 
and larger facilities, if cost studies prove out, be- 
cause clad materials may represent the greatest po- 
tential source of expansion in the copper industry. 
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magnesium 


Mi agnesium is the lightest 
structural metal—about two-thirds the weight of 
aluminum and one-fourth the weight of steel. First 
uses were in flares and pyrotechnics, with the in- 
dustry getting its start during World War I. 

During the next two decades magnesium began to 
attract attention as a structural material. The basic 
alloys were developed. Machining was found to be 
unusually easy but many of the other fabricating 
steps posed special problems that were only gradual- 
ly surmounted. By 1940, consumption had increased 
fairly steadily but was still less than 6000 tons. 

Then in three years of World War II, consumption 
rose to 170,000 tons. It was during this period that 
production was begun by the electrolysis of sea 
water. Thus, alone among the metals, the supply of 
magnesium can be considered unlimited. Much of 
the emergency production was by the relatively 
uneconomic ferrosilicon process. After the war, all 
but one plant closed and consumption sagged to the 
pre-war level. 

Then began what appears to be the first real 
peacetime growth. By 1949, consumption was 13,000 
tons. In 1950 it was 26,000 tons. The Korean War 
has brought another emergency expansion and pro- 
duction will soon reach 130,000 tons, of which at 
least 70,000 can be considered economic 

A continuous strip mill will soon make the price 
of sheet competitive with aluminum on a volume 
basis, as the price of extrusions and die castings 
already are for many purposes. The unlimited avail- 
ability will create government pressure to make a 
wider use of the material in military hardware. 

Ten years from now the normal, peacetime de- 
mand for magnesium is likely to be in the neigh- 
borhood of 150,000 tons. 

The tensile strength of most magnesium alloys 
in the wrought form ranges from 32,000 to 44,000 
psi. However, the relatively new zirconium-zinc 
alloy ZK60A has a tensile strength as high as 52,000 
psi in some forms. 

Alloy possibilities are far from exhausted. There 
is extensive research in alloys with such materials 
as zirconium, lithium, and the rare earths. When 
magnesium is alloyed with lithium a new crystal 
structure is formed that is, in effect, a new, more 
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ductile metal for which the alloy possibilities are 


still largely unexplored 

Further improvement in physical properties is 
certain in the next ten years. Alloys which can 
be employed at temperatures of 600 F, possibly 700 
F or higher, will move from the experimental to the 
commercial stage. 


fabricating changes 

The most significant fabricating devlopment now 
foreseen will be the extensive use of adhesives, In 
some tests adhesives have given up to 20 times the 
fatigue life of spotwelding. Already magnesium sheet 
is bound by adhesives on several military planes and 
expansion of this assembly method is expected 

The monocoque aircraft design tried experimen- 
tally points the way to what may be a more effi- 
cient use of magnesium. This design, with thicker 
skin and fewer supporting members, is simpler to 
fabricate and was developed specifically for mag- 
nesium rather than adapted from aluminum design 

Forming magnesium requires moderately elevated 
temperatures, usually 450 to 650 F, for both work 
and dies. This requires special equipment and has 
undoubtedly been a strong factor in retarding the 
acceptance of magnesium. At the elevated tempera- 
tures, however, magnesium is more easily formed 
than other metals and may require fewer steps. In 
addition, springback is eliminated and close toler- 
ance control can be maintained by slight variations 
in temperature. 

Further simplification of heating methods can 
be expected. In stretch forming large sheet, for 
example, one company uses concrete dies in which 
the reinforcing wires serve as resistance heaters 

Larger extrusion equipment soon to be available 
will increase both the size and complexity possible 
The large press program should also open broader 
applications for forgings. 

Impact extrusions, largely battery cases so far, 
are now being made from magnesium. They can 
be made from cut or cast slugs or from powder 
compacts. Direct extrusion of powder compacts 
has also been done experimentally, permitting alloy 
combinations such as aluminum-zirconium, which 
are not possible in a melt. 
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titanium 


Tiraxn M is the latest sub 
intial addition to the group of structural metal 
Commercial production began in 1948 with 2'2 tons 
By 1950 it was up to 60 tons. This year it will be be- 
tween 1500 and 2000 tons with the production rate 
nearing 5000 tons a year. Next year the rate is ex- 
pected to reach 7500 ton 

Reasons for the excitement over titanium are the 
combination of a high strength-weight ratio, cor- 
rosion resistance comparable to stainless steel, and 
plentiful ores. The weight is about 60% that of steel 
with nearly the same strength, Titanium ts immune 
to most corrosives, but when it Is attacked, the 
rate is likely to be unusually severe 

Titanium is not, however, without drawbacks. It 
reacts with every known refractory. It reacts with 
oxygen and nitrogen at temperatures above 800 F, 
becoming brittle. So far it has defied all attempts 
o remove these impurities once they are absorbed 
(In the range from 400 to 800 F, however, it ts 
iperior to other materials normally employed. ) 
It is difficult to machine and weld, impossible to cast 
at present. Titanium also lacks the pleasing appear- 
ance of stainless stec! 

The Kroll process, by which titanium sponge | 
produced, made the commercial development of ti- 
tanium possible, yet it has several limitations that 
may prove to be inherent. It is a batch method and 
t has been difficult to maintain uniform quality 

Improvements have been and will be made, but it 

hard to see how titanium can become a majo! 
metal of reasonably uniform quality without a con- 
tinuous reduction process. This may be a modified 
Kroll process, an electrolytic process, or some other 

llovs are still in a fairly primitive stage. Some 
alloy ntroduced have been withdrawn and new 
ones are making their appearance. The most common 
alloys have about 150,000-psi tensile strength. It is 
likely that a range of alloys will develop with some 
voing to higher strengths and others to lower 
trengths in order to develop weldability, higher 
temperature resistance, or other characteristics 

Machining is often described as being simila: 
to 18-8 stainless. This is perhaps basically true, but 
i omething of an oversimplification 
At present, machining recommendations are often 


ontradictory, probably because of uneven quality of 


titanium from batch to batch. This unevenness is 


being reduced and satisfactory machining methods 
are developing. Titanium alloys will not be “easy’ 
to machine. (The President’s Materials Policy Com- 
mission has described the tie-up of metalworking 
equipment when tonnages become large as “stagger- 
ing”.) But alloys should be developed with bette: 
machining characteristics than at present as well as 
more efficient cutting tools and procedures 

Grinding presents a special problem. Satisfactory 
finish can be obtained, but wheels wear so rapidly 
that precision is difficult and the removal of much 
metal is expensive. Heat is difficult to dissipate and 
the abrasives appear to alloy with the titanium 
Best results to date have been obtained with rela- 
tively slow wheel speeds—2200 to 3500 sfpm 

Forging has proved to be satisfactory The metal 
does not flow as easily as steel, requiring somewhat 
heavier equipment. One problem is the embrittle- 
ment caused by exposure to air at forging temper- 
atures. Some shops heat to 1800 F, while others 
believe the top limit should be 1650 F. The develop- 
ment of the impacter (see Section D) should prove 
especially valuable in forging titanium 

Welding can be performed by the inert-are method 
but the welds have not been notably satisfactory 
with present alloys. A blanket of inert gas must be 
applied to the underside of the work as well as to 
the top surface. Flash welding also works best with 
the area blanketed by inert gas. Spot welding pro- 
duces good results 

The future of titanium is bright. As the problems 
of producing and fabricating it are solved the volume 
required may well approach that of stainless steel 
It seems doubtful that titanium will progress that 
far in the next ten years, but that substantial prog- 
ress will be made is certain 

At present the government Is financing much de- 
velopment and research because of the value in both 
aircraft and airborne equipment. Th next decade will 
see titanium predominate in supersonic aircraft and 
the equipment for airborne divisions These needs 
will accelerate volume production. In a few years 
titanium will begin to be applied, at least in limited 
amounts, in commercial aircraft, in chemical and 
marine applications, and, if the price drops enough, 
n other field 
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nickel. other metals 


Nickel has long been known, 
but it did not assume importance until the develop- 
ment in the 19th Century of the nickel-copper-zinc 
plating alloy known as German silver or nickel 
silver. Today the nickel steels are the principal 
consumer, but the metals that are predominately 
nickel have become important. There are some 
100 different alloys 

Current production of nickel is 137,000 tons an- 
nually in Canada, Cuba, and elsewhere outside 
the Iron Curtain. Current expansion will bring 
production to 188,000 tons per year. At present the 
supply is not enough to fill the demand, so non- 
defense uses are severely restricted 

The development of gas turbines and jet engines 
has been particularly dependent on high-nickel 
alloys in the Nimonic and Inconel groups. Othe: 
high-nickel alloys, because of their exceptional re- 
sistance to corrosion, are widely used in food proc- 
essing, chemical process industries, and marine 
construction 

It is to be expected that the increased production 
will reduce the limitations on use, at least tempor- 
arily. But high-nickel alloys will remain relatively 
expensive and consumption in the next decade is 
not likely to go much above 200,000 tons 

In fact, substantial growth of the demands for 
nickel in high-temperature alloys for jet and rocket 
construction and atomic energy may in time force 
the development of marginal deposits that will raise 
the price of nickel 


zirconium 

The 1950 production of pure zirconium metal was 
about 25 tons. Its high melting point (3370 F), ease 
of formability, resistance to corrosion, and low ob- 
sorption of neutrons make it a promising material 
for atomic and other high-temperature applications 

Zirconium boride can withstand temperatures to 
2000 F and is a promising material for turbine 
blades. As an alloying element, there is much 
interest in zirconium and it may come into exten- 
sive use in alloys of steel, magnesium, and other 
metal 

At present the cost is prohibitive for anything 
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but experimental and highly specialized applica- 
tions. Ores are plentiful and zircon, one of the 
ores, is a byproduct in titanium operations. The 
metallurgy of zirconium is similar to titanium. If 
research aimed at lowering the cost of titanium 
is successful, a corresponding reduction in zirconium 
cost can be expected 

The application of zirconium as a structural metal 
is expected to grow substantially, but it will still 
be a smali-tonnage metal during the next ten 
years. It should produce alloys with better corrosion 
resistance than stainless or titanium and, for acid 
resistance, better than the Hastelloys. Because its 
price will probably be higher than titanium, and 
because of its greater weight, it is not likely to 
be used as extensively as titanium 


metals in brief 

Lead will continue to be an important material, 
but it will remain in short supply. Although there 
will be some expansion in the total volume re- 
quired, other materials will substitute for it in 
some applications. 

Zinc will be important in die castings but will 
not dominate as it once did. Aluminum, magnesium 
and plastics are likely to make heavy inroads. Even 
so, the use of zinc may increase moderately. Mag- 
nesium will probably replace zine in dry cells and 
photo engravings, perhaps in the next decade, be- 
cause of its superior performance. 

Tin, virtually all imported, will continue to be 
important in tin plate, solder, bronze, and bras 
So much more efficient use is made of scarce tin 
today that consumption is about the same as 1925, 
only about half of the intervening peak. Furthe: 
progress in this direction is likely 

Cadmium is primarily employed for high-quality 
electroplating and in bearing metals. These appli- 
cations are likely to grow rapidly during the next 
decade. 

Molybdenum is the most abundant of the high- 
melting-point alloys. Because of its rapid oxidatio: 
it has not been employed as a structural metal. Re- 
search has produced coatings of chromium and 
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silicon which protect the surface and make it possi- 
ble to use molybdenum at temperatures as high as 
8200 F for several hours. Now molybdenum is used 
chiefly for alloying, but the next decade may see 
it as a structural metal in jet engines and other high- 


temperature parts 


Silicon is the most abundant metal of all. Its 
weight lies between those of aluminum and mag- 
nesium. It is cheap. It is immune to corrosion and 
has a high melting point. All it needs is ductility 
Research so far holds little promise, nor has it 
worked well in powder metallurgy. It can be ap- 
plied as a coating to other metals to make use of its 
corrosion and temperature resistance. This may as- 
ume importance on molybdenum for high-temper 
ature work. Siliconized low-alloy steel might replace 
high-alloy steels in some applications 


Beryllium has developed chiefly in alloys with 
copper. There are plenty of uses but the material 
is scarce and expensive. Toxicity of beryllium oxide 
has been a handicap. The low absorption of neutrons 
and X-rays makes it important in atomic work and 
is likely to make the metal even scarcer in the years 
ahead, forcing substitutions for many present ap- 


plications 


Thorium has an unusual combination of softness, 
high-melting point, and resistance to alkalis. Possi- 
ble applications have not been adequately explored 
Possible atomic-energy applications, as a substitute 
for uranium, may take all the thorium that can be 


produced 


Rare earths are neither rare nor earths. This 
group of 14 metals is available in abundance, but 
they are difficult to separate. Cerium and lanthanum 
are separated to some extent, but at present rare 
earths are primarily used as mischmetal. This 
‘mixed” metal is about half cerium, 46.5° the 
lanthanum group of rare earths, and 2% the 
yttrium group. The rare earths improve the high- 
temperature properties of magnesium and _ steel 
and may give rise to a new group of alloys. Gadolin- 
ium has the highest neutron-abserbing power of 
any element and may become an important ma- 
terial in atomic applications if methods of extract- 
ing it become commercially practical. 


Hafnium is likely to be a byproduct of any de- 
velopment in zirconium. It occurs in zirconium ores, 
and a moderate production js likely. Almost as 
dense as lead, it has excellent strength and cor- 
rosion resistance. Cost and supply will keep it 
a metal of limited use. The fact that a mixture of 
hafnium and tantalum carbides have the highest 
melting point of any substance yet reported indi- 
cates the area where applications are likely to 
develop 

Indium js a soft, smeary metal that has attracted 


considerable attention in recent years. For a time 
it was used as a bearing coating in aircraft engines 


It seems more likely now that indium will be 
developed for die lubrication (life of deep-drawing 
dies may be increased as much as 50% by a coating 
of pure indium). It may also make useful solders 
if the price comes down. 


Lithium is the lightest of all metals, weighing 
less than a third as much as magnesium and only 
about 7% as much as steel. It has no corrosion resist- 
ance and reacts to moist air by burning with a bril- 
liant white flame — no possiblities as a structural 
metal. However, about 10% lithium alloyed with 
magnesium changes the crystal structure from hex- 
agonal to cubic, producing a highly ductile metal 
There is extensive research on this possibility and 
also on alloys with other metals. Lithium compounds 
are also known to be involved in the hydrogen 
bomb. Ores are plentiful. 


Sodium is even more plentiful than lithium and 
has the same reaction with moisture. Although its 
use will expand greatly no direct application as a 
metal is foreseen in the near future 


Boron is fairly light, has a high melting point, 
and good corrosion resistance, but is practically un- 
workable. Recent research for the Atomic Energy 
Commission indicates some possibility of hot form- 
ing. Boron seems most promising as a hard-facing 
metal, producing carbides and nitrides with Knoop 
hardnesses above 2000. Boron carbide (B‘C) is the 
hardest material, aside from the diamond, and is 
promising in wear-resisting applications, but has 
not yet proved satisfactory for cutting tools. As an 
alloying element in steel, boron in relatively minute 
amounts is saving substantial quantities of such 
scarce metals as nickel, chromium, molybdenum, 
and manganese (see page A-2). 


Gallium, still quite scarce, might be produced 
in moderate quantities and has potentialities for 
low-melting solders that join glass to metal. It 
expands as it cools, a useful characteristic for low- 
melting alloys. 


Germanium has come to sudden importance be- 
cause in diodes and transisters it can replace vacuum 
tubes of normal size with miniature tubes that re- 
quire less energy as well as less space. Demand far 
exceeds supply and is likely to continue to do so 
even at $210 a pound. 


Mercury, frozen, produces accurate molds for 
investment casting. The process takes a large inven- 
tory of mercury but little is lost. Mercury is also 
important in process metallurgy. A 100,000-kw nu- 
clear power plant may require 5 tons of mercury 
as a coolant. 


Rhenium is a metal just entering the marketplace 
that has possibilities as a substitute for platinum 
and tungsten in many industrial applications. It 
should be more plentiful in a few years than either 
of them 
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BPP ropucers in the plastics field 
have had a tough fight in proving their materials 
are not just cheap substitutes, but can be and often 
are good engineering materials that require sensible 
application, just like any other materials. Gradually 
they are winning this fight 

Commonplace items like toys, instrument hous- 
ings, and decorative moldings do little toward prov- 
in the point; but metal-forming dies, cast pipe, and 
impregnated table tops do a lot. Plastics are easily 
formed to complicated shapes, which accounts partly 
for their economy; but they have properties that are 
often of high importance, too 

Right now, these developments are current: 

Tooling jigs, inspection fixtures, and patterns can 
be cast in amino-aldehyde resin with a mineral filler 
The material has a clean hard surface. 

Coatings can be applied to metals for many pur- 
poses. A cellulose-ether plastic adheres to shiny 
metals to kill reflections. Conversely, a butyrated 
urea formaldehyde provides high-gloss under- and 
topcoat finishes for metal. 

Washing-machine agitators are molded from 
phenolics. Many machine replacement parts can be 
cast from phenolics filled with finely flaked copper, 
and high-strength tubing and housings are molded 
with glass cloth impregnated with phenolics. 

Modern chairs are molded from polyester-impreg- 
nated glass fiber. Another polyester covers flaws on 
metal castings 

Motor insulation to counteract heat; glass, rubber, 
metal, and ceramic adhesives; and anti-foam agents 
2re made from the silicone family of plastics. 

Business-machine housings of high resiliency and 
fiber bristles are made with styrene 

Pails and buckets that will take banging around 
and corrosive liquids are molded from high-styrene 
copolymer rubber. 

Scoops, fume hoods, corrugated sheets, panels, and 
light globes are extruded or drawn from polyvinyl 
chloride 

Clear tubing to cover almost any metal pipe or 
tube is made with flexible vinyl. 

Racing-boat hulls and auto bodies are made by 
impregnating glass fiber with phenolics, which are 
among the strongest plastic materials. 
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plastics 


This is the status today: plastics have taken 
over a large chunk of the materials market and they 
show every sign of taking over even more. Plastics 
are used in a range of applications that proves their 
versatility and practicality 


inten years... 


For the future, many more applications are due 
Undoubtedly a number of new primary plastics will 
be developed, but greater activity is certain to be 
seen in the combining of plastic resins with non- 
plastic materials to produce new materials of differ- 
ent and adjustable properties 

In ten years we should see the ability of plastic 
resins to impregnate and bond wood, fabrics, and 
minerals greatly expanded. If you can build plastic 
auto bodies, you can probably make airplane skins 
of plastic laminates, If you can construct plastic 
fixtures for metalworking shops, you can probably 
make jigs, too 

Considerable research is due in the plastics field, 
not so much in the chemistry end, although that will 
be'explored, but in the physical phase. Tests and 
:xperience with plastics as engineering materials 
will bring out new uses. For example, porous metals, 
perhaps sintered types, might be impregnated to 
provide high shock resistance. There are applications 
where you require a material with hardness, yet high 
flexibility; so metal-filled plastics may be tried 

By 1962 the field should be better defined than 
now. Fewer poor applications of plastics should be 
noted, and plastics will probably slip into a stage 
like that of other materials, where a given design 
for a given use will automatically call for a given 
kind of plastic. Engineering in plastics will be more 
standardized, and experiments in plastics will be 
better aimed then than they are now 

Strength of the materials will be higher, allowing 
plastics to be used in places where metals or wood 
do only a poor job now. Certainly the corrosion re- 
sistance of plastics can be utilized where metals rust, 
woods warp, and both are worn thin quickly. As 
with most new developments, entirely new products 
will be brought out to take particular advantage of 
plastics, not interfering in the least with applications 
where metals do a good job 
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electrical equipment 


Comparen to today, Metal- 
working had the sinews of a baby in 1877. Machine 
tools were belt driven from a line-shaft powered by 
a steam engine or waterwheel 

Metalworking’s babyhood continued more or less 

ntil the First World War. Once that holocaust was 
over, a significant change occurred in machine-tool 
design. The overhead lineshaft and belts gave way to 
electric-motor drive for each machine. True, speeds 
and feeds were still limited to use of HSS. The gen- 
eral-purpose type of machine—almost always single- 
spindle—-remained in vogue during the Twenties, 
even for production purposes 

Three developmen‘s in the Thirties prompted the 
pplication of more horsepower per worker: carbide 
tools, special-purpose or high-production equipment, 
and unionization of shop labor and rapidly ascending 
wage rates. All three of these developments have lost 
none of their potency in compelling greater use of 
horsepower per worker in the future. 

The trend is plain. In all industry, in 1900, there 
were 2.2 installed horsepower per worker. By 1940. 
the figure had grown to 6.4, in 1950 to 7.4, and the 
estimate for 1960 is 8.5 hp 

The last figure is likely to be a low estimate so far 
is the metalworking industry is concerned. Machine 
tools of current design have twice the power of 
equipment used during the war. The prospect is for 
another 100 increase in power 

Another factor will boost the installed horsepower 
per worker--automation. Two things are implied 
by automation (page C12): First, machines with 
electrified functions, and second, automatic, self- 
powered mechanisms that load and unload units in 
an automated production line. Already, in some in- 
tances, the motor has replaced other power sources 
automation equipment; in others it was the logical 
power source from the beginning 

Other factors that will contribute to a rapid in- 
crease of installed horsepower per worker are: 

1. Increased use of transfer-type and high-pro- 
duction, special-purpose machines (page Fl) 

2. The machining of metals at optimum rates 
(page E3) 

3. Replacement of equipment that has been ob- 
soleted by modern design 


It must be remembered that much of the equip- 
ment installed in the last ten years was actually de- 
signed in the Thirties. 

Many of the newer machines were also designed to 
prewar electrical standards. Anyway at least 35 to 
40% of these three categories of production equip- 
ment are not supplied with the power and speed to 
utilize modern cutting tools effectively. 

Competent sources believe that the total demand 
for electric energy will increase 24% times during 
the next 25 years. This claim is based upon the 
assumption that the public of that day will require 
twice the level of goods and services that we present- 
ly enjoy. 

Figures on electric-energy consumption show that 
management cannot be complacent in its attitude 
toward: (1) transferring work from muscles to mo- 
tors, and (2) the status of its power source and dis- 
tribution facilities. Electricity was first used com- 
mercially in 1882, but has doubled in use in every 
10 years since 1920. Use of power per man-hr of la- 
bor increased from 2.61 kwhr in 1929 to 6.29 kwhr 
in 1950. Two years ago, 200 billion kwhr were used 
by industry alone. In 1975, it is expected that 677 
billion kwhr will be needed for industrial purposes. 


electrical standards 

Standards for the application of electrical equip- 
ment to machine tools as prepared by the National 
Machine Tool Builders’ Association and the Joint 
Industry Conference (group of large users and 
equipment builders) differ only in certain stipula- 
tions. 

The differences occur because the automobile 
builder, for example, has a distinct production prob- 
lem, in many cases more difficult than that of other 
manufacturers. The stipulations that the automobile 
builder has written into JIC standards are based on 
experience. Machine-tool builders realize that there 
is justification for them and are prepared to furnish 
machines to the JIC standards whenever required. 

On the other hand, the machine-tool builder has 
an overwhelming majority of customers whe do not 
want the stipulations that the automobile builders 
find necessary. The builder is therefore constrained 
to work to two standards. While this may seem un- 
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desirable, it is a tremendous improvement on the 
situation that existed before the National Machine 
Tool Builders’ Association began its work on elec- 
trical standards a dozen years ago. At that time al- 
most every large machine-tool user in the United 
States had his own standards, and the electrical en- 
gineer in the machine-tool plant had to do a very 
careful custom-made job on almost every machine 
that was shipped. 

Broadly speaking, the differences between the two 
standards arise from two considerations. One is the 
imperative necessity of reducing the amount of ma- 
terial that the automobile builder must keep on hand 
for replacement and repair. Thus, he does not want 
any starters smaller than No. 1. He wants only fully 
enclosed, fan-cooled motors. The motor compartment 
of the machine must be big enough so that, if the 
motor must be replaced, there will be room for a 
motor that is one frame size larger than the motor 
originally furnished. Thus, if the auto maker does 
not have on hand the correct horsepower motor he 
can avoid delay by taking the next larger motor 

In the same way, all power wiring external to the 
panel must be one wire size larger than is needed 
for the motor furnished with the machine. The con- 
trol transformer must have 100 volt-ampere extra 
capacity in case some attachment must be used. 


to avoid production losses 


Other differences between the two standards are 
intended to avoid interruption to production or de- 
lay in getting a machine back into operation if some- 
thing goes wrong, or, most importantly, injury to the 
operator. Thus, there must be a disconnect switch 
for the equipment for all motors over \% hp, although 
the Association requires it only on all motors over 
2 hp. The disconnect switch must be interlocked 
with the door of the panel-inclosing case. Machine- 
tool builders recommend this practice, but there are 
some installations where such an interlock is hard 
to arrange. 

The automobile industry wants all control panels 
in one inclosure, but the machine-tool builder fre- 
quently finds that this is a very difficult thing to do, 
unless he resorts to an extremely large panel which 
must be separately mounted. Most customers do not 
like separately mounted panels because of the space 
they take up in the shop; they would rather have the 
panel in the machine. Similarly, the automobile 
builder wants the bottom of the panel at least 2 ft 
above the floor, so the man working on the panel is 
not sitting on the floor, subject to injury by passing 
trucks. 

Automobile manufacturers are sensitive to the im- 
portance of having no vents, openings or holes in the 
inclosing case or the compartment in which the con- 
trol panel is mounted, in order to avoid entry of oil, 
dust, dirt and chips. Builders’ standards call for a 
vent in the inclosing case so in the event of a severe 
short circuit in the case, an explosion will be avoided. 
The automobile manufacturer does not want a 
solenoid immersed in oi:, although builders think this 
is good practice. It makes the inspection and repair 
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of the solenoid a sloppy job and the automobile 
builder does not want it. The automobile builde: 
insists upon a 115-volt control circuit, no matte: 
what the voltage on which the drive motor operates 
This is obviously for safety reasons. The machine- 
tool builders make this optional, but call for 115 
volts if a reduced voltage is used. On very small ma- 
chines, the added cost of a control transformer is 
objectionable to many customers 

There is one additional difference, which has to 
do with the number of fuses applied to a machine on 
which there are many motors. It has been found that 
machine tools that employ more than one motor have 
an average of 5.7 motors per machine. Obviously the 
space required for approximately six sets of fuses, 
to put a set of fuses on each of these motors, is objec- 
tionable. It greatly increases the size of the control 
panel, especially when the line voltage is 440 volts 
or higher. The automobile industry wants only one 
over-current protection, whether it be circuit break- 
ers or fuses. This point, incidentally, is now under 
study. It may be that a change will be made in the 
JIC specifications regarding it. 

The builders, who sell to many customers who 
buy fire insurance and who are not self-insured, find 
themselves constrained to abide by the code limita- 
tion of 100 amp on 440 volts or more, beyond which 
the use of a single set of fuses or a single circuit 
breaker is forbidden, 


motors 

Design of electric motors has come a long way 
since Watkins built a motor in 1834. He and other 
investigators were far ahead of their time, because 
commercial use of motors did not amount to anything 
before the 1890's. Manufacturers now build their ma- 
chines in much smaller frame sizes, as compared to 
even 25 years ago. Better electrical efficiency through 
better ventilation, improved materials, and insula- 
tion are chief reasons. Frame sizes have been stand- 
ardized under NEMA auspices, so that equally rated 
motors built by various producers will fit the same 
mountings. As a consequence, plants need not keep 
as large inventories of spare motors, as they once did 

Current trend is toward even smaller frame sizes 
3ut machines must be designed to accommodate mo- 
tors that operate at higher temperatures. 

It will be found that smaller motors will permit 
much higher-powered drives in less space. If ma- 
chine elements will stand the extra strain, the re- 
powering of future machines to accommodate im- 
proved tool materials would be simplified. The drive 
space could take motors of greater horsepower. 

Further, look for motors with predictable life. 
Greater reliability will be built into them for im- 
proved continuity of service. 

One of the factors contributing to better moto: 
life is the use of a new class of insulating materials 
These are combinations of silicone resins, asbestos, 
mica and glass fiber. Tests of 10-hp motors and field 
experience with these Class H motors have demon- 
strated that temperatures twice the limits for con- 
ventional organic insulations can be withstood suc- 
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the powe! 

per pound can be increased 50°, These two gains 

mean that machine tools of the future may be small- 

er and lighter because of more compact electrical 

equipment, and that prohibitive downtime from mo- 

tor failures on multiple-motor machines will be re- 
duced 

ilicone Class H in- 


Recent development of the 
ulating materia in rubbery form make 


possible 
mprovement in performance of motors subject to 
evere vibration and shock, as well as to overloads 
and moisture, Current use is in the field coils of 
diesel-electric traction motor but conceivably shep 
uses will be found also for this type of insulation 

Motor Inclosures— Two types of motor inclosure 
open and totally inclosed—-are available today in 
eight standard varieti 

The totally inclosed motor is not much more than 

years old, but is mandatory for use in several 
automobile plants and other production shops in 
order to prevent machine breakdowns by reason of 
shorts caused by metal dust 

The trend seems to be toward a single, completely 
inclosed motor, self-cooled, that can be used for gen- 
eral applications, and at the same time for most ap- 
plications now requiring special inclosures 

In a totally inclosed motor, air is not exchanged 
freely between the inside and outside of the case, 
although the case need not be airtight. A totally in- 
closed motor is used where the atmosphere contains 
considerable amounts of dust, dirt, chips (especially 
cast iron) that would damage the motor 


types of inclosed motors 

There are five types of totally inclosed motors 

Totally inclosed non-ventilated (TENV)—Not 
cooled by means external to the inclosure 

Totally inclosed fan-cooled (TEFC)—Cooled by 
a fan or fans external to the inclosure, but forming 
a part of the equipment 

In some situations, a TENV gives better service 
than a TEFC motor, but the choice is usually a mat- 
ter of size. Either type in sizes up to 3 hp can be 
housed in a frame no larger than for an open motor 
of equal size. By fan cooling of machines up to 150 hp 
rEFC motors can utilize a frame no larger than an 
open motor, whereas the TENV motor requires the 
next larger frame size than an open motor 

The tendency toward close coupling brings the 
motor close to the cutting tool, where it is exposed to 
metal dust, abrasive dust, oil, chips and coolant 
Large users have found that maintenance due to 
motor failures has been reduced by the better pro- 
tection of totally inclosed and totally inclosed fan- 
cooled motor Many users prefer the totally in- 
closed non-ventilated type. But the machine design- 
er is penalized when he must use a TENV motor with 
‘lass A or Class B insulation, because the frame size 
is one sive larger than that for an open motor. Since 


silicone (Class H) insulating materials make it pos- 


sible to build TENV motors in the same frame size 


as open motors, this would seem the future solution 


to the 


problem of giving the machine use what he 
wants without increasing the machine size 

Explosion- and dust-proof motors—A totally in- 
closed motor (TENV or TEFC) must be explosion 
proof or dust-explosion proof where a fire or ex- 
plosion hazard exists 

In the explosion-proof motor, the inclosure must 
withstand the explosion of a specified vapor or gas 
within it, and prevent ignition of said gas or vapor 
urrounding the machine by sparks, flashes, or ex- 
plosions within the inclosure 

A dust-explosion-proof motor has an inclosure de- 
signed to prevent entrance of a specified dust, and 
also to prevent the ignition of the dust around the 
motor. 


special motor inclosures 

Special totally inclosed motors are required for the 
following common classes of hazardous locations, 
according to Underwriter’s Laboratories definitions 

Class 1 locations requiring explosion-proof mo- 
tors: Group D—petroleum vapors 

Class 2 locations requiring dust-explosion-proof 
motors: Group E—metallic dusts 

Certainly hazardous locations like Groups D and 
E (shops working aluminum or magnesium, even 
the new metal—titanium) are common enough in the 
metal-working industry. Explosion-proof motors 
should be used in paint-spray departments 

Open motors draw external air through ventila- 
tion openings to cool the windings. They will tolerate 
a certain amount of dust, providing that the mate- 
rial is not conducting (like cast-iron dust) or severe- 
ly abrasive 

Drip-proof motors—liquid or solid particles fall- 
ing from above cannot enter the inclosure. They are 
widely used on machine tools in suitable locations 
and depending upon atmospheric conditions, 

Splash-proof motors —|iquid or solid particles can- 
not enter the inclosure from above or the sides. 

Protected motors— Ventilation openings are usual- 
ly screened. Purpose: to prevent entrance of hand 
or finger into live parts of the motor, as on bench- 
mounted equipment. 

Flange-Type Motors — Flange-type motors are 
flush mounted to the driven machine. This mount- 
ing arrangement is considered advantageous since 
considerable assembly time is saved, positive align- 
ment is assured, floor space is saved and a neat com- 
pact appearance is affected. Generally, machine-tool 
manufacturers are the largest users of this type of 
mounting, although flange mountings are also used 
by centrifugal pump manufacturers 

Basically, three types are available; namely, Types 
C, D, and P. The C type flange has a male rabbet 
fit having tapped mounting holes which are located 
inside the fit on the integral horsepower NEMA 
frame sizes and outside the rabbet fit on the frac- 
tional-horsepower NEMA frame sizes. This type 
flange is used by centrifugal pump manufacturers. 
The D type flange also has a male rabbet fit but has 
drilled holes located outside the rabbet fit. This type 
flange is most popular for machine tool applications 
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trends in electrical components 


Smaller motors with higher ratings 
Predictable motor life 


Fewer motor failures on multi-motor ma- 
chines 


Adjustable-speed drives of electronic types 
More responsive control devices 
Automatic regulation to cutting conditions 
Substitution of controls for skill 


A third type or P flange is limited in application to 
direct-connected vertically mounted motors. It has 
a female fit with either drilled or tapped holes lo- 
cated outside of the fit. These vertical motors are in- 
tended for use on sump, sewage, and deepwell centri- 
fugal pumps, large boring mills, and floor surfacing 
and polishing machines. 


adjustable-speed drives 

Fully adjustable-speed drives are increasing in 
use and will continue to do so. They will not, how- 
ever, suppant gearbox drives entirely, because there 
are many places where fully adjustable speed drives 
are not needed. Adjustable-speed drives are, how- 
ever, desirable for tracer-control lathes, for con- 
stant-cutting-speed control as in facing and boring, 
for automatic feed control to maintain constant load 
on cutter or grinding wheel, for presses and many 
other situations. 

Mechanical variable-speed units are cheaper than 
an all-electric drive, because their designs are rela- 
tively simple. Maintenance can be handled by the 
average mechanic. One form of these drives uses a 
cog-type belt that runs over separable sheaves. As 
the control handle is actuated by hand or by remote 
control mechanical or electrical devices, one sheave 
is made larger or smaller in effective diameter, and 
the effective diameter of the driven sheave likewise 
changes but reciprocally. Thus, a wide range of step- 
less speeds is secured. 

When applied to presses, such drives have permit- 
ted production increases up to 30% and number of 
jobs handled by 15%. On screw-making machinery, 
the production increase has been as high as 50%, de- 
pending on screw size. On boring machines, the cut- 
ting speed has been controlled to the optimum speed 
for cemented-carbide and diamond tools, thereby 
improving the finish so much that grinding has been 
eliminated. 


de drives 

Easily adjusted speed is the primary advantage 
of the de motor. For this reason, this type of prime 
mover has been used to an extent on metal-working 
equipment. However, until now the de motor has 
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been greatly overshadowed by the ac motor because 
of power-distribution losses, cost, and maintenance 
of earlier types of controls. 

Developments of comparatively recent origin are 
again focusing attention on the dc drive. Certain 
types of machine tools must have a wide range of 
speeds and feeds. Spindle speeds have been secured 
most often with gear combinations. Feed changes 
are secured either with change gears or by hydraulic 
control. Those electric feeds that have been used are 
mostly of the custom-designed type. 

For presses, it has been demonstrated that control 
over the number of strokes per minute and/or draw- 
ing speed enables the shop to pick the best speed for 
a given operation. Work characteristics and die life 
are thereby improved. 

De drives are now of two fundamental types: 

1. In the constant-potential system, a de motor 
with starter and rheostat speed control is connected 
to a de bus or to a large motor-generator set that 
supplies a number of machines. The rheostat varies 
the voltage to the motor-field windings and hence 
the motor speed. 

2. In the adjustable potential system, the plant's 
ac power is converted to de of the needed voltage by 
either a motor-generator set or an electronic rectifier. 
Relays are provided for stopping and starting. 


future adjustable-speed drives 


In the future it is possible that adjustable-speed 
drives will be secured with the development of a 
compact static or tube-type frequency converter to- 
gether with a variable-frequency induction motor 
of high efficiency. Or de motors might have the ac 
converter built right onto the frame to provide a 
self-contained adjustable-speed drive. 

But for the present, at least, it appears that the 
second type of de drive will become increasingly 
popular. Packaged units up to 200 hp are available 

There are two fundamental uses for de drives 
on machine tools: infinitely variable spindle speeds 
over a broad range, and (2) infinitely variable feeds 
over a broad range. 

By putting a de drive on a lathe spindle, for ex- 
ample, it is possible to face large surfaces, such as 
impeller wheels, at constant work surface speed 
Theoretically, depending upon ratio of maximum to 
minimum diameter, a 50% decrease in machining 
time is possible when the work is progressively 
speeded up as the tool approaches center. This 
feature would permit most effective use of carbide 
tools, increase tool life, and maintain constant qual- 
ity of the surface finish. 

Simplicity of control also adapts de drives to con- 
tour-turning lathes and turret lathes. In the latter 
case, the control box is preset to give the desired 
work rpm each time the turret faces are indexed. 

In respect to machine feeds, the fundamental prob- 
lems in designing a de drive are: (1) a suitable speed 
range, (2) speed regulation and (3) adequate low- 
speed torque. 

One answer to these requirements is a “packaged” 
1 to 3 hp device that will provide infinite feeds over 
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an 80:1 range. The standard motor with control 
would be located on the machine to drive a head- 

iversing or table-traversing screw. The auxiliary 
control panel for setting up a wide variety of func- 
tions would be mounted in the main control cabinet 
of the machine. Object of design is to simplify the 
design of the machine tool, and thus its cost 

The general idea of this equipment is not new, ex 
cept for the packaged feature, which limits modifica- 


tions for the job in hand to the auxiliary control box 


control devices 

Motor Starters—-These devices are subject to 
NEMA standards for types of inclosure, such as gen- 
eral-purpose, water and dust-tight, or explosion re- 

ting Manufacturer trive to offer features that 
improve service life and simplify maintenance, They 
may have front-wiring for ease of installation, main- 
tenance and immediate identification of circuits 
Windings are protected against dirt, moisture, oil 
and mechanical damage. Heaters or coils can be 
changed in overload relays without disturbing the 
Wiring 

Circuit Breakers—Inclosures are dust-tight, ex- 
plosion-resisting, or weatherproof and dust-tight 
according to service requirements, Protection to the 
circuit is provided by thermal elements that respond 
to the load current and surrounding atmosphere, so 
that total temperature is limited to a safe value. And 
mn case of heavy overloads or shorts, a magnetic 
element responds instantly. Thus, the equipment is 


doubly protected 


trend in control devices 
Control of the operation of production equipment 
undergoing important changes from the stand- 
points of electrical design and construction. Less 
dependence upon contactors and relays to perform 
the control functions is forecast. Closed-loop regu- 
lators and regulating systems are establishing them- 
ives. Reasons for the change are precision, speed 


of response, reliability and simplicity of mainte- 


nance. Regulating systems require co.uplex circuit 
Rehable component al avaliable The proble: 
will be to train plant maintenance men to t 
adjust and maintain th ‘ 


New components are beginning to be seen on con- 
trol panels for machine tools. In the recent past, 
these consisted entirely of electromagnetic devices, 
fuses, switches, etc) Now one sees more capacitk 
dry rectifiers, inductors and even electronic tub 
These newer devices provide quicker response, fine: 
adjustment of control, and stepless transition from 
one condition to another—all features that make 
possible the more spectacular machining operations 

In the near future, magnetic amplifiers will take 
their place on control panels-——and after that we shall 
see transistors replacing electronic tubes to some 
degree. Power transistors are in the offing 

Electronic tubes will have greater life—maybe 
100,000 hr instead of the current 10,000 hr rating 
Contactors may be replaced by devices similar to 
grid-controlled rectifier tubes for repetitive work 


Currently, in machine-tool control, the electronic- 
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tube control circuit is hardly more efficient, it is said, 
than for the “on-off” contactor, beca the motor 
does not react as fast as the tube. Possibly, circuit 
will go from 60 cycles to as high as 400 cycles for 
more accurate control with contactors, and possibly 
to take advantage of the high-speed actuation of 
electronic controls 

Automatic load control is coming in on milling 
machines and grinders to maintain constant cutting 
load on cutter or grinding wheel. As the depth of 
cut changes, for example, and the load on the cut- 
ter increases or decreases, the control system auto- 
matically changes the feed rate to maintain constant 
load on the tool 

As control functions and circuits become more 


complex, even the old faithful electromagnetic and 


switch-type components are undergoing evolution 
New combinations of contacts and switching func- 
tions are being designed into the components so that 
fewer devices will achieve the end result 


fo promote automation 

New components of this sort with added flexibility 
features indicate the trend for future design. New 
devices combining the functions of several old tim- 
ers will continue to be made available. Magnetic mo- 
tor starters, for example, will have more combina- 
tions of electrical interlocas designed for easy ap- 
plication to existing control panels. They will make 
it possible to interlock existing machines for a degree 
of automation, 

Combined timing-relay and control-relay func- 
tions are now availabie in pneumatic timers which 
have both instant- and delayed-action contacts 
Pneumatic timing units will also be available for 
attachment to motor starters for a still further sav- 
ng in individual devices 

Better machine tool control also involves better 
reporting by the electrical equipment to the operator 
of just what is going on. Advances will be made in 
the near future in the use of metering and pilot in- 
dication of satisfactory machining conditions. The 
next step will be au omatic regulating devices to 
adjust feeds and speeds so that optimum machining 
conditions will be maintained 


for short-run jobs 

Future developments in electrical control will 
simplify the problem of setting up machines for 
short-run jobs. Right now, high setup cost often 
makes it uneconomical to use machinery best suited 
for actual production of the job. Therefore, older, 
simpler machines are often used. Better electrical 
control and mechanical features will make it possible 
to use the newer, better machines with faster setups 
and relatively little operator skill 

In the future, the trend is to substitute electrical 
control for operator training and skill. The electrical 
and mechanical features of the machine plus infor- 
mation which may be recorded on the blueprints for 
the part will, in the future, replace the need for 
long periods of job training and high degrees of skill 
and attention from the machine operator 
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power-transmission equipment 


BBearincs were comparatively 
simple 75 years ago. Loads were light, speeds were 
low, fits were not precise, except possibly in spindi 
Lubrication was not the problem that it Is now 
Machines were simple; the oiler could reach bearing 
with relative ease 

We had sleeve and plain bearings then. Bronz 
alloys and babbitt served adequately. Today, bearing 
design and selection are complicated by the typé 
available, the kinds of service encountered and the 
method of lubrication. Bearing manufacture has be- 
come an industry, or rather several industries. We 
till have sleeve bearings but in what variety! Bronze 
alloys, tin-lead-copper combinations, babbitts, bear- 
ing shells or inserts, powder-metal bearings that 
hold oil or graphite, cemented carbides, boron car- 
bide, glass, rubber, wood and impregnated wood 
even air are all used for bearings. Their supphe: 
may have little in common in equipment and meth- 
ods except that they are all in the bearing busine 

To these, add the products of the anti-friction 
bearing industry. Ball bearings, roller bearings, 
needle bearings are made in great variety, sizes, 
types, materials and precision. More than 250 million 
ball and roller bearings are made annually in th 
United States—and in over 18,000 sizes and types 

In the anti-friction-bearing field, shafts and hous- 
ing fits have been standardized (American Standard 
ASA B 3.8—1951 for annular ball and cylindrical 
and taper roller bearings). Another important ste} 
is ASA B 3.9—1951 covering mounting accessories 
for ball and roller bearings like locknuts, lockwash- 
ers and adapter sleeves. Use of the data in these two 
standards should avoid many bearing failures. 

International standardization of anti-friction bear- 
ings may be effected in the future, under the aus- 
pices of the International Standards Organization. 
The standardization of ball bearings in Europe has 
lagged, because a relatively few companics control a 
large number of plants, and Europeans seem to pre- 
fer rigid basic standards. In this country, on the 
other hand, there are a large number of ball-bearing 
producers, and the consumer can get a wide variety 
of features because of the competitive situation 

Application of ball bearings is becoming more 
specialized each year. More of the “hardware” like 
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special seals or closures is required, and profit is 
often realized through ability to produce the seals at 
low enough cost 

In ball bearings, and this applies to other types of 
anti-friction bearings, look for more precision in the 
future. The basic tolerances in various grades of 
bearings will not change, but the heat-treatment, 
workmanship, fit and surface smoothness will im- 
prove. In other words the struggle is to increase the 
“DN” value for bearings (derived by multiplying 
the bore times the speed), and this means more pre- 
cision, better lubrication, more effective seals, and 
reduced deflection 


belts 


Conventional flat-belt drives, as from a lineshaft, 
have largely disappeared from modern shops. But 
the belt in one form or another remains as the pow- 
er-transmitting medium for a wide variety of ap- 
plications directly on machines 

Flat belts, usually endless, are often used to drive 
high-speed spindles, as in internal grinders. Their 
purpose is to secure a vibrationless drive, which is 
essential to both accuracy and finish. Many drill- 
press spindles are still belt driven from a backshaft, 
because’ of the simplicity of construction thereby 
made possible. Flat belts are also used for feeding 
tables to special equipment. And one finds that spe- 
cial rubber belts are used as cushions for continuous 
bandsaw blades and for abrasive belts 

A new type of flat belt is in effect a “timing” belt, 
because jit has teeth on the driving surface. These 
teeth mate with serrations or grooves in pulleys, and 
n various pitches. Such belts are said to 
have no slip, creep or speed variation, They may be 
run at speeds up to 15,000 fpm with little noise 


are made 


Applications are found in lathes, on pump drives, 
torque converters and many kinds of equipment 
other than used in the metalworking industry 

The round belt of rubber or leather or cord con- 
struction drives small sensitive drills, winding equip- 
ment, small high-speed hammers and special ma- 
chinery. Here again, the reason for application is to 
secure vibration-free transmission of relatively smal! 
amounts of power 


Bat \V -be 


It today the workhorse belt in the 
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Sheaves for V-belt may be cast iron, steel, or 
other materials. Both standard-groove and deep 
groove sheaves are available. Pitcn diameters range 
from 3-in. minimum for an A belt to 2] in. minimum 
for an E belt 


chain 


Three types of chain are commonly found in th: 
shop: roller, silent and block. The first two are class 
fled as 


sometimes used for power transmission at slow 


power-transmission chain. Block chain 


peeds or light loads, but its major use is in conveyo 
applications. For transmission of power at average 
to high-speed conditions, it is essential that roller 
or silent chains be used 

Roller chain consists of a series of alternately as- 
sembled roller links and pin links, in which the pins 
articulate inside bushings, and the rollers are fre« 
to turn on the bushings. Pins and bushings are press 
fitted in their respective side plates. Standard chai: 
numbers range from 25 to 240, in pitches from '4 t 
Horsepower rating tables (AM-—Nov 26, ‘51, p 
165) are based on a 15,000-hr-life expectancy unde: 
a service factor of one 

Silent-chain drives have been standardized in 
pitches from %, to 2 in. and tables of horsepowe1 
capacity have been established for per inch of width, 
when running at small-sprocket speeds up to 6000 
rpm in the case of 4y-in.-pitch chain and up to 900 
rpm for 2-in.-pitch chain 

By revision of the tooth profiles of chain sprockets 
these may now be used interchangeably with chain 
made by various manufacturers. Furthermore, data 
have been published that now make it possible fo 
the machinery manufacturer to cut his own sprockets 
for original equipment or replacement purposes 


gearing 


In gearing, the most important developments ove: 
the years are: 1) distinct systems of coarse-pitch 
and fine-pitch gears, 2) the shift from the 14'2° to 
the 20° pressure angle, 3) the increased number of 
ways in which gears are formed, 4) the precision 
with which modern gears can be cut, 5) the exten- 
sive development of the mathematics of design fo: 
gears of standard and special nature, and 6) the de- 
velopment of standard splines and serrations 

Numerous standards for gears have been de- 
veloped by the American Gear Manufacturers As- 
sociation, and a number of these standards have 
become American Standards under the auspices 
of the AGMA, the ASME and the SAE 

The need for instrument gears in several form 
brought about the current system of fine-pitch gears 
and inspection standards for them. Fine-pitch gears 
range from 20 to 200 DP. While there is no mathe- 
matical difference between coarse- and fine-pitch 
gears, the latter required special consideration for 
the following chief reasons: 1) greater clearances 
are required for greater wear on the point of the 
generating tool, and 2) different production and 
inspection techniques are required, except in the 


coarser ranges 
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A number of years ago, the 14'2 pressure angle 
was favored for gear teeth. Today, this form is 
generally limited to spur and helical gears cut for 
replacement purposes, for gears operating on spread 
center distance (where pointed teeth would other- 
wise result), and for gears requiring the maximum 
length of line of action. 

Modern gears for power transmission are based 
on the 20° full-depth involute system. The tooth 
form has the same parts as the 14's involute, but 
is thicker at the base, hence stronger. Undercutting 
does not occur until pinions have !7 or fewer teeth 


larger pressure angles coming? 

Although the 20° involute is the highest pressure 
angle now recognized as standard, high pressure 
angles like 224° and 25° are actually used in many 
products. It is likely, therefore, that we will see 
some of these become relatively common 

Most gears today, excep. for the very coarsest 
pitches used on earth-moving machinery and the 
like, are machined from cast or forged blanks. In 
other words, in American practice, gear teeth are 
seldom used in sand cast form 

In the early Twenties, there were efforts in this 
country to forge gears with the teeth integral with 
the body and of sufficient accuracy to permit use 
with little or no finishing processes. This work came 
to naught in short order. However, it 
stood that the Germans have a method that is 
successful. 

At present, there are five known ways to form 


; now under- 


gears: 1) powder metallurgy, 2) casting, 3) extru- 
sion, 4) cold drawing, and 5) plastic molding 
in addition to cutting procedures 

Considerable savings are being effected by using 
sintered gears made of high-carbon, copper-impreg- 
nated iron. Other materials can be used too, both 
ferrous and non-ferrous. Usually, powder-meta! 
gears are made in single-draw tools (ones without 
re-entrant angles), and the greatest savings occur 
when the part has an unsymmetrical outline. High- 
strength gears (85,000 psi) have been made in dia- 
meters from 3 16 to 3% in. Diametral pitches have 
varied from 10 to 40 

Die casting has been applied to forming gears 
for many years. Good concentricity, tooth spacing 
and surface finish are secured in spur, bevel and 
other types of gears, but if the application demands 
both accuracy and strength it is best to cut the teeth 
Spur gears up to 6 in. are not uncommon. 

Investment casting has been used to some extent 
to make gears, particularly where the material is 
difficult to machine, the shape is complex, or the 
melting point is too high for die casting. Whereas, 
die-casting is limited to zinc, aluminum and brass, 
investment casting will cope with tool steel, stain- 
less steel, monel, and special compositions. Usual 
accuracies are + 0.005 per in. on pieces up to 5 In 
wide and + 0.003 in. on pieces under *4 in 

Cold-drawn pinion stock has shown savings as 
high as ten to one over cut pinions. Any drawable 
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aluminum alloys, brasses, 


material can be used 


1 copper, high-carbon steel, 


nickel alloys, beryl] 
and some stainless steels. Accuracies are claimed 
to be as high as for cut teeth, with higher durability 
and load-carrying capacity if the material has good 
cold-working properties 

“Silent” gearing has long been made of laminated, 
or fabric-filled thermosetting plastics. These, of 
course, require cutting. In recent years, there has 
been considerable development of injection-molded 
thermoplastic materials. Extremely long life has 
been obtained with nylon for many small gears 

We could not produce the varied types and ac- 


Current demands for hy- 
draulic equipment, particularly from the automotive 
industry, are for machine tools and presses having 
hydraulic systems that conform to JIC standards 
First proposed by automotive companies, a set of de- 
sign criteria called the Joint Industries Committee 
Hydraulic Standards for Industrial Equipment have 
been established. These standards call for the ac- 
cessibility of hydraulic components on machinery 
for adjustment and maintenance purposes and also 
appropriate design of the hydraulic equipment to 
permit its ready disassembly and overhaul when 
necessary. 

In the past, hydraulic equipment was lost in in- 
conspicuous places in or on machines and the design 
was such that it was rigidly installed in the connect- 
ing piping between pumps and valves. Now the em- 
phasis is on panel-mounted valves arranged to avoid 
the need for breaking connecting lines in removing 
or replacing defective components. Simpler systems 
are in demand, too, to reduce installation and mainte- 
nance costs. The trend towards “packaged” units 
with built-in reservoir, valves, piping and pumps as- 
sembled as a unit has increased in recent years and 
will probably continue to grow. Sometimes these 
“packages” are enclosed in metal cabinets so a unit 
can be installed wherever it is most desirable for 
accessibility and good appearance. In this way, the 
whole unit can be moved without disturbing the 
machine. 

The nearly infinite number of valves aow available 
will be reduced by standardization. This will cut 


American Machinist ¢ MID-NOVEMBER, 1952 


hydraulics and pneumatics 


curacies of gears used today for power-transmission 
and instrument purposes without a highly developed 
mathematical approach. The properties of the invo- 
lute have been worked out in great detail, giving rise 
to a branch of trigonometry known as “involutom- 
etry”. Also, from time to time, significant articles 
are published by outstanding gear engineers. Amer- 
ican Machinist has been privileged to present several 
of the classics in this field. Among them are: “In- 
volute Gear Calculations Simplified,” by A. H 
Candee, AM-Sept. 13, 1945, p 122, and “Basic Re- 
lationships of Hypoid Gears,” by Ernest Wildhabe: 
AM-Feb. 14, 1946, p 108 


manufacturing costs and will eliminate confusion 
Another goal of the hydraulic-equipment industry is 
to achieve comparable characteristics between valves 
with different types of controls. For example, in the 
past a manually operated valve of a given size and 
capacity might have had quite a different rating 
compared with a solenoid-operated valve of the same 
size. It is hoped that all valves of the same size wil] 
have the same performance characteristics whether 
they are operated mechanically, manually, elec- 
trically or otherwise. 

There is no apparent trend toward higher pres 
sures except in limited fields. However, high pres- 
sures conserve plant space, provide greater flexibil- 
ity in the position of components because of reduced 
sizes, and allow easier shipment of equipment. They 
do create problems though, for example, a slight leak 
at 5000 psi can be serious. On the other hand, small- 
er pumps, valves and lines can be used with high 
pressures. Pipe 1 in. in dia and under is safer than 
larger lines because of commercial! practice on wall 
thickness. In addition, small tubing is easier to at- 
tach to fittings. 

Duty cycles are being carefully analyzed. Ac- 
cumulators present one way of allowing a pump to 
operate only when necessary in the cycle because 
they can be cut in to provide pressure as required; 
another means is by use of pressure-compensated 
variable-volume self-unloading pumps 

Central hydraulic systems usually involve con- 
siderable individual engineering work and lack 
efficiency and precise control. At present their use is 
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omewhat limited and it is not expected that wider 
e will be promoted 
l'rends in the press field seem to be toward large: 
hydraulic presses, higher ram-approach speeds and 
higher working and return speeds; in short, lower 
cycle times. Pushbutton controls are more prevalent 
and here too, simpler hydraulic systems are de- 


manded 


Compressed air has performed a highly useful role 
in the metalworking industry for every process from 
the melting of metal to the finished product. Com 
prevsed air drives portable riveters, grinders, drill 


wrenches, screwdrivers and numerous other tool 

Entire auto-body frames are clamped in jigs by ati 
pistons; air motors and vises are employed for count 

less other large and small operations of this same 
type. Air jets clean chips from tools and air chuck 
reduce loading and unloading time on machine tools 
An almost infinite variety of applications of com- 
pressed air are devised daily in manufacturing 


operations 


lubrication 


of lubrication 
n Metalworking closely parallels improvements in 
machine tools and available types of cutting tools 
First, carbon-steel tools necessitated relatively low 
pindle speeds. Spindle bearings were usually plain 
bronze boxes lubricated by sight-feed oilers. The 
most common provision for lubricating secondary 
bearings was drilled holes for carrying oil to plain 
bronze bushings, and occasional grease cups carried 
grease to slow-speed bearings 
High-speed-steel tools effected the second phase 
in machine-tool development and improvements in 
lubrication. Higher spindle speeds resulted in wide- 
pread adoption of anti-friction bearings for spindles 
and other shafts in gear trains. Their lubrication by 
means of oil baths was found convenient and ade- 
quate. Increased tool pressures made it necessary 
to increase bearing areas, requiring greater atten- 
tion to proper oil grooving and larger fixed reser- 
voirs. Special-purpose lubricants were evolved for 
pecific applications (such as hardened ways), be- 
cause it was apparent that no one type of oil or 


grease was suitable for high-speed spindles, ex- 


Recent increases in the applications of pneumatics 
have been found in their use for fixtures and for the 
actuation of auxiliary devices on production machin- 
ery. Centralized air systems have been installed for 
actuating machines where fire hazards make hy- 
draulics undesirable. These and other varied uses of 
compressed air become practicable largely because 
of current improvements in compressors. Com- 

designs are tending toward greater com- 
pactnes less maintenance. Forging hammers are 
being driven by compressed air in place of steam 
with attendant increases in hammer life because 
the need for constant reciprocation is eliminated. It 
is expected that better designs, in the works now, 
will increase applications to the extent that com- 
pressed air will become even more important to 
metalworking than it is now. For plant air, most 
applications are in the 100-psi pressure range. Re- 
ciprocating machines with volumetric capacities up 
to 15,000 cu ft per min are currently available, and 
it is likely that greater efficiencies than are now 
available will be produced by continued improve- 
ments in design 


treme pressures and wiping contact of worm gearing, 
and the high unit pressures of various slides and 
addles 

The various lubricant specifications had a draw- 
back, however, in that numerous bearing failures 
occurred as the result of applying wrong lubricants 
to wrong fittings. To simplify this problem, machine 
designers tried various means of one-shot lubri- 
cation, compromising design for the expediency of 
using one type of oil. This system proved highly 
successful on certain machine tools and is in common 
use today. In the great majority of cases, however, 
it was not successful because of the widely divergent 
requirements for lubrication in even the simplest 
machine 

Cemented-carbide cutting tools brought about the 
third phase by permitting spindle speeds up to 6 
times faster than those possible with high-speed 
steel—with corresponding increases in horsepower 
requirements. Machine-tool builders then found 
their machines to be too light, underpowered, and 
inadequately lubricated to exploit the advantages 
of carbide tooling to the fullest. As a result, new de- 
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signs produced advancements in speed, operating 
ease, efficiency, and productivity. Meanwhile smal! 
highly efficient hydraulic pumps became available, 
together with a wide variety of valves, flow-control 
and metering devices 

In the newly designed machines, full use. was made 
of these new hydraulic components to drive tables 
actuate tool-carrying slides and even for remotely, 
actuating driving clutches. Because the simple high- 
speed pumps depended upon quality turbine oil for 
self-lubrication and for use as the hydraulic medium 
this oil was used under pressure for lubrication as 
well. This was particularly helpful in headstock 
gear trains and spindle-bearing applications because 
oil-bath methods caused over-lubrication of the new 
high-speed anti-friction bearings. Foaming of oil 
caused by over-lubrication produced destructive 
temperature rises in precision bearings. 


eurrent development in lubrication 
Modern machine tools are provided automatic- 
ally with metered amounts of oil to slides and car- 
riages by interlocking the lubricating plunger with 
levers or controls that actuate the slide. This has 
resulted in nearly ideal lubricating conditions with- 
out over-lubrication. Oil mist lubrication, for ex- 
ample, automatically delivers a constant stream of 
oil-borne particles to machine bearings. Both a cool- 
ant action and protection against abrasives are pro- 
vided. Compressed air, passing through a water 
separator and thence to a lubricator, provides an oil 
mist that is conveyed to the bearings being served 
Most mass-production industries with automatic 
or semi-automatic machines have been forced to in- 
stall lubrication departments with specialists who 
carry out periodic lubrication schedules for each 
machine. This avoids production tie-ups caused by 
replacement of burnt-up and improperly lubricated 
machine parts. Smaller shops with generally higher- 
skilled operators who understand maintenance of 
machine tools do not require specialized lubrica- 
tion departments, although it is generally desirable. 
The importance of adequate lubrication has be- 
come so well recognized that machine-tool build- 
ers often adopt a design with expensive rifle-drilling 
operations, thereby greatly increasing their costs 
but insuring a continuous and satisfactory supply 
of lubrication. Numerous labyrinths, oil seals, felt 
and neoprene wipers, bellows type boots, oil sling- 
ers, distribution manifolds, elaborate oil grooving, 
oil level gages and, of course, adequate oil filters are 
all employed in modern machine tools 
Lubricants themselves have also been greatly 
improved. Today's oils have been made to take heavy 
punishment and stand up under the most adverse 
conditions. Modern greases, for example, have con- 
siderably simplified industrial lubrication. Specifi- 
cally, greases are now formulated which can be used 
at temperatures from minus 67 to 300 F. Other 
greases will withstand action of solvents or corro- 
sive chemicals. At present barium and lithium soaps 
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are used in multipurpose greases possessing high 
melting point, water resistance, and mechanical 
stability. In addition, a special calcium-soap base 
grease is in this category. Recently greases utilizing 
strontium-base soaps have been developed. Barium 
greases have an ability to protect surfaces from the 
corrosive action of salt water and industrial-process 
hquors. Another characteristic is their stability in 
mechanical working. A single grease which lubri- 
cates adequately under these conditions eliminates 
the need for a number of specialized products 
Where a variety of equipment is operated unde: 
varied conditions, multipurpose greases are especi- 
ally useful from both storage and application stand- 
points 

Possibilities for the future are encouraging as 
not many years ago the present developments were 
considered impossible. Some improvements cur- 
rently under experimentation are also viewed in 
the same way but will undoubtedly prove successful. 
Strontium soaps are in this category although their 
potentialities promise much. Multi-purpose greases 
are complex products but the fact that they are com- 
plicated offers greater opportunities for their con- 
tinued improvement. While soaps of various metals 
are conventional thickening agents for lubricating 
greases, they are now supplemented by non-soap 
thickening agents. Within the next few years such 
new products are expected to be more commonly 
used. Conventional lubricating greases are also ex- 
pected to have increased life by the use of improved 
additives. 


wax-based lubricants 

Most recent development in lubrication is wax- 
based products used successfully in drawing, form- 
ing and extrusion operations. Wax lubricants 
developed by one manufacturer become fluid at a 
temperature of 100 to 185 F, however, decomposi- 
tion and resulting loss of lubricity do not start un- 
til they reach approximately 400 F. Pressures over 
200,000 psi have been exerted on metals lubricated 
with this material without welding of the metal] to 
the tools. One of the principal advantages of wax 
lubricants is the property of polarity, that is, the 
attraction of a molecule to a surface by reason of 
electrical charges. The wax molecule possesses this 
characteristic to a high degree, having one highly 
polar end that clings to the metal to establish effec- 
tive contact and a weakly charged, or almost neutral, 
opposite end that acts as flexible, non-attracted 
lubricating surface. Various dilutions can be sprayed, 
rolled on, sponged, brushed, dipped or wiped de- 
pending upon the type of work to be done 

Lubrication standards for industrial equipment, 
similar to JIC standards for hydraulics, are recom- 
mended to promote safety, uninterrupted production 
and other improvements. Probably such regulation 
will accelerate advances in lubrication and promote 
wider applications of some of the newer lubricating 
materials and methods. 
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It pays to rely on LINK-BEIT-- 


ONE SOURCE... 
ONE RESPONSIBILITY 


for power transmission machinery 


There are importante advantages in filling your me- 
chanical power transmission requirements trom one 
proved r First, of course, is the convenience to 
you trom a purchasing standpoint. Consider, too, the 
correct, integration of every component — with no 
elements under- or over-rated. But you get more than 
this when you call in Link-Belt 

(1) Link-Bele builds a broad range of types and 
Sizes In CVCTY There's no necessity to fit our 


recommendations to a limited line 


(2) Every product of Link-Belt is built to the 


highest standards of quality. Each offers you impor- 
tant engineering features (see page at right) that 
spell longer life, lower costs for you 

(3) Link-Belt offers vast knowledge of modern 
industrial requirements plus unequalled power trans- 
mission application experience 

Add them all up. They're the reasons why it pays 
to rely on Link-Belt. For complete information, call 
the listed Link-Belt office nearest you. 
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Be sure you get the 
Roller Chain 
with shot-peened rollers 


Shot-peened rollers assure you of extra fatigue 
lite just one of the extra-wear features you 
get with Link-Belt Precision Steel Roller 
Chain. Link-Belt builds a complete line 

single or multiple widths in 44” to 3” pitch 


... double pitch, 1” to 3” 


LINK-BELT Silent Chain-- the 


proved way to transmit 
high hp at high speeds 


On thousands of applications, Link-Belt Sil 
verstreak Silent Chain Drives have proved 


their effectiveness and durability 


High hp 


and high speeds are delivered with the same 
trouble-free ethciency (over 98% ) as are less 
demanding loads 


Albany 7 444 Broadway 
vrAdanta 1116 Murphy Ave, S.W 
Balumore 18 2315 Se Paul Se 
Birmingham 34 2026 Second Ave., N 
trBoston 15 146 Brookline Ave 
uffalo 4 295 Main Sc 
Charlone 2, N. ¢ 112 S. Tryon St 
wChicago 9 301 W. Pershing Rd 


138 E. Court Se 
1422 Euclid Ave 
wDallas | S00 Latumer St 
Denver 2 « Schioss & Shubart. . 1626 Wazee St 
WwDerron 4 5938 Linsdale Ave 
Duluth 2 301 W. First Se 
Grand Rapids 7 525 Burton Sc, S.W 
trHouswn | 42045 S. Wayside 
Huntungtwon 9, W Va 1009 Fifth Ave 
Indianapolis ¢ 220 S. Belmont Ave 


Cancinnan 2 
Cleveland 15 


Jacksonville 2 137 E. Forsyth Se 
wKansas City 8. Mo 2630 Holmes St 
trLos Angeles 435 361.369 S. Anderson St 


trMinneapolis 200 Lyndale Ave.. N 
Moline Fifth Ave 
Newark & 607 Clinton Ave. 


N. J 
New Orleans ¢ R. J. Tricon Co 
747 Tchoupitoulas Sec 
New York 233 Broadway, Room 4100 


¥rincludes Factory Branch 


LINK 


SERVIvE IS AVAILABLE FROM THESE LINK-BELT SALES OFFICES 


Oakland 7, Calit 
Philadelphia 40 


Picasburgh 14 


1025 Harrison St. 
2045 W. Hunting Park Ave. 
$020 Centre Ave 


Portland 9, Ore 1637 NW. lath Ave 
Se. | $17 N. Lich 
Salt Lake City | 108 S. ath West St 
San Francixeo 24 400 Paul Ave 
Seattle 4 3405 Sixth Ave., 5 


wSpokane 15 
Washington 1, D ¢ 


Wilmington 43, Del 
EXPORT DIVISION 


North 1503 Washington Sc 
40 Elewenth Se 

lkes- Barre 15 W. Marker St 
805 Orange St 


oom 2680, 245 Broadway 


New York 
IN CANADA-—Link-Belt Limited 


Toronto 8 41 Eastern Ave 


Montreal 15 
inmipes 131 
tyVancouver 12 
Swastika, Ont 
Halifax, -_N. S. ¢ Austen Bros. Led 


Hamilton 
Elmira, Ont 
IN AFRICA 


Springs 
IN AUSTRALIA 

Sydney, N.S.W 
Distributors and Representatives throughout the World 


945 Beaumont Ave 
15 Portage Ave 
2550 Boundary Road 

Boisvert Sc. 


118 Hollis Se 
75 James Se § 
Foundry 19 Church Se, E 
Link-Bele Africa Lumited 
Transvaal, Union of South Africa 
Industry Rd., New Era, PO Box 287 
Link Bele Company Pry. Led 
17 Goulburn St 


BELT 


Only P.1.V. gives you 
positive, infinitely 
variable speed control 


Increase the flexibility and efficiency of your 
machines with P_LV., the variable speed drive 
that’s not dependent on friction. Self-tooth 
forming chain grips toothed wheels positively 
without slippage, gives the exact speed you 
need from maximum to minimum 


No one Chain Serves 


every purpose -- choose 
from complete LINK-BELT line 


Link-Belt offers no single “cure-all” chain to 
handle every job. From the most complete 
line of chains and sprockets, we can recom 
mend the best type to fit your requirements 

of cast, combination, forged and fabri 
cated steel 


Why LINK-BELT builds 
all 3 types of 
Enclosed Gear Drives 


Whatever factor governs your speed re- 
ducer selection — ratio, space, shaft posi 
tion, shock loading — Link-Bele offers 
the exact answer to your needs. Choose 
from a full range of sizes and ratios 
in Helical, Herringbone, Worm Gear 
Drives and Gearmotors. 


LINK-BELT Fluid Drive 
makes machinery and 
motors last longer 


Constant cushion action provides shock and 
overload protection, eliminates high-starting 
torque and high-starting currents. Link-Belr 
Fluid Drives are the answer for high-inertia 
repetitive-shock or high-starting torque loads 
Smooth running at all times 
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LINK-BELT Ball and Roller 
Bearings serve America’s 
hardest-working machines 


Precision-built Link-Belt bearings give you 
longer life and extend lubricating schedules 
There's a Link-Belt bearing for almost every 
industrial service — pillow, flanged, flanged 
cartridge, cartridge, hanger and take-up blocks 
as well as unmounted bearings uw 
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MASONITE CORP. i; among the many big industrial plant are G-E motors. Shown above is part of a bank of pay’ 
users that prefer Tri-Clad motors for the hard jobs. In| 200-hp Tri-Clad motors which drive refiners that brush out 
fact, 85% of the motors in Masonite’s huge West Coast the exploded wood chips used in making Masonite boards. 


GENERAL ELECTRIC 
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FOR THE HARD JOBS... 
MOTORS 


REG. US. PAT OFF 


More than 10,000,000 horsepower of (5-E Tri-Clad motors 
are now serving American industry. This is ample evidence 


that Tri-Clad motors are industry's first choice for the hard 


jobs—jobs where uninterrupted production is a must. 


Here, for example, are reports from four more industries 
where G-E Tri-Clad motors are providing superior per- 
formance—with minimum maintenance—regardless of to- 
day's increasing production demands. 


A MOTOR FOR EVERY NEED 
In the Tri-Clad motor line, you have the widest selection BELL AIRCRAFT CO. uses Tri-Clod motors throughout 


of standard motors available today: ratings up to 2000 hp; its plant. The Tri-Clad motor on this heavy radial drill hos 
operated continuously for many yeors. Plant personnel can't 


all types of enclosures; gear motors, brake motors, and 


remember a single interruption due to Tri-Clod motor failure! 


adjustable-speed drives—plus many other mechanical and 


electrical modifications to meet your requirements. 


ENGINEERING HELP AVAILABLE 


To get top performance from your machines, and to pre- 


vent costly shutdowns, G-E engineering specialists stand 
ready to help you plan your motor applications. And the 


most complete sales and service network in the motor 


industry assures you prompt attention to your motor 


problems. 


PROMPT DELIVERY 
You can get standard G-E Tri-Clad motors right out of 
stock from G-E shipping points throughout the country. 
Contact your nearest G-E Sales Office or authorized G-E 


agent or distributor. General Electric Co., Schenectady 5, N.Y. 


HERSHEY CHOCOLATE co. relies on Tri-Clad motors 
for hard jobs where shutdowns would be extremely costly. 
This Tri-Clad motor drives a cocoa mill 


Re of General Electore 42-15 


in continvous operation. 


YOU GET TRIPLE PROTECTION with every Tri-Clod motor agoinst AMERICAN CRYSTAL SUGAR CO. reports com- 
1 physical damage, with rigid corrosion and blow-resistant cast-iron plete satisfaction with G-E Tri-Clad motors on hard jobs. This 
_ frame; 2 electrical breakdown, with G-E Formex® wire which resists oil, heat, Tri-Cled motor provides snappy starting ability needed by the 
moisture, abrasion; 3 weor and tear, with completely enclosed bearings thot compressor which supplies air to operating equipment through- 
last longer because they con be relubricated if necessary. out the plant, at Moorhead, Minn. 
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If you work with Stainless Steels 


be sure you are acquainted with the 
and fabricating characteristics of grade 


@ Spot welding Type 430 20. gage 
sheets in fabrication of a Thurma- 
duke food warmer by Duke Manu- 
facturing Company, St. Louisa, Mo, 


U°S’S STAINLESS STEEL 


SHEETS STRIP PLATES BARS BILLETS 
PIPE - TUBES - WIRE + SPECIAL SECTIONS 
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' physical properties 
available to you 


WATIONAL TUBE DIVISION, PITTSBURGH - 


UCCESSFUL FABRICATION of Stainless Steels calls for 
S a thorough knowledge of the physical properties 
and fabricating characteristics of each grade that is 
available to you. Since these properties and character- 
istics differ from those of plain carbon steel, modified 
working procedures are often required. 

The complete line of U-S’S Stainless Steels covers a 
wide range of chemical compositions. However, these 
grades fall into two general classifications— the nickel- 
bearing Stainless Steels and the straight-chromium 
grades. 

At the present time, nickel-bearing grades are re- 
stricted in their use by government order. For certain 
essential applications you are permitted to use these 
nickel-bearing grades, but for the most part you will 
be working with straight-chromium Stainless Steels. 

If your experience has been concentrated on the 
nickel-bearing grades, it is essential that you know the 
respects in which straight-chromium Stainless Steels 
differ. Fabricators who have used these straight- 
chromium grades as alternates to nickel-bearing Stain- 
less Steels report no difficulty in handling them when 
proper methods are used. 

No matter what grades of Stainless Steel you are 
called on to fabricate, detailed knowledge of the physi- 
cal properties and fabricating characteristics is a must 
for satisfactory performance and economical handling. 


This book will give you the facts 


You'll find a wealth of information on all grades 
of U-S’S Stainless Steel in our book ‘‘Fabrica- 
tion of US'S Stainless and Heat Resisting 
Steels.”’ It contains recommendations on such 
fabricating procedures as welding, riveting, 
soldering, joint design, machining, cutting, 
forming, annealing and finishing. It gives you 
data on typical properties of all grades both 
nickel-bearing and straight-chromium. If you'd 
like a copy, mail the coupon below. 

In addition, our representatives will be glad 
to assist you in selecting steels and fabricating 
methods where unusual conditions must be met. 
Feel free to ask for this help. 


@ Welding Type 430 Stainless Steel a straight- 
chromium grade during fabrication of a three- 
compartment, coved-corner sink by Century Equip- 
ment Co. Chicago, IIL Type 308 welding rod ix used, 


thus tending to eliminate brittleness in welded areaa, 


United States Stee! Company 
Room 2806-G, 525 William Penn Place, 
Pittsburgh 30, Pa. 


Please send me a copy of ‘Fabrication of US'S 
Stainless and Heat Resisting Steels.” 


Name coe 
Title 
Address 

City State 


UNITED STATES STEEL COMPANY, PITTSBURGH + AMERICAN STEEL & WIRE DIVISION, CLEVELAND + COLUMBIA GENEVA STEEL DIVISION, SAN FRANCISCO 
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TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA. + UNITED STATES STEEL SUPPLY DIVISION, WAREHOUSE DISTRIBUTORS 


UMITED STATES STEEL EAPORT COMmPanY, YORK 
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WHAT [ite Lines REALLY DELIVER IS MORE SERVICE...LESS SERVICING 
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“We can't afford equipment breakdowns. We manu- 
facture ice cream making machinery and operate franchise 
stores throughout the country. Store operators know very 
little about maintenance. We must select equipment that assures 
trouble-free performance with minimum maintenance. That's 
what Life-Lines give us. That’s why we standardize on them.” 

The above statement by the chief engineer of an eastern 
manufacturing plant tells the Life-Line story best. Summed 
up it means more service, less servicing with Life-Lines, 


Take the Life-Linestarter’, for example. Contacts last 
longer because exclusive “De-ion®” arc extinction snuffs out 
arcs fast... reduces contact pitting. Simple seesaw balance of 
clapper prevents accidenta! opening; kickout spring prevents 
accidental closing. Compare with any other starter and see 
why Life-Linestarters offer more service with less servicing. 


The Life-Line motor’s advance design completely elimi- 
nates periodic lubrication. Pre-lubricated factory-sealed ball 
bearings need no greasing attention. Throw your grease guns 
away! Further, steel construction cuts breakage from rough 
usage. Superior insulation and winding techniques lengthen 
electrical life. On-the-job reports of a half million Life-Lines 
show why you get more service with less servicing. 

It costs no more to get Life-Line performance. Ask your 
Westinghouse representative for details or write Westinghouse 


Electric Corporation, P. O. Box 868, Pittsburgh 30, Penna. 
J-21684 


4 
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What £4 Les really deliver is 


eoemore service 
eooless servicing | 


MOTOR 

Needs no lubrication. Pre-lubricated factory- 
sealed bearings eliminate troubles due to 
under or overlubrication, dust and dirt. 


Cuts winding burnouts, Pear-shaped slot 
design eliminates pockets. No corner 
voids remain to collect dirt, moisture. 


se STARTER 
se Never Jams. No sliding 
Ley / surfaces to wear—no 

sticking—no jamming— 


nothing to wear or re- 


place. 
cr 


Never needs filing. Silver-to-silver contacts 


eliminate filing. Discolored silver maio- 
tains high conductivity. 
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JOHNSON BRONZE engineering is far more than designing 
bearing types and shapes. It is based on thorough studies of your 
product, its service requirements and your methods of assembly, 


Johnson engineers start with complete information —load, speed, 
shock, operating temperatures, lubrication, corrosive conditions and 
other data. Design 1s often affected by installation and mounting 
methods. After this study they may recommend one of several types 
of sleeve bearings and the correct bearing alloy for your use. And 
they will design the bearing to your requirements, working closely 
with your engineers, If this kind of service will be valuable to you, 
write, wire or call for an appointment. 

JOHNSON BRONZE CO.* 515 South Mill St. * New Castle, Pa. 


SLEEVE BEARING HEADQUARTERS SINCE 1901 


Sleeve 


BRONZE-ON-STEEL 
—copper alloy 


STEEL BACK 
—babbitt lined 


BRONZE BACK 
—babbitt lined 


CAST BRONZE 
ALUMINUM ALLOY 


LEDALOYL 
—powder metallurgy 


ve 
75th anniversary issue 
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Factory approved motor service in every 
industrial area from 97 
Allis-Chalmers Certified Service Shops. 


ALABAMA 


Birmingham —Elec. Repair & Serv. Co. 


Montgomery—Standord Electric 


ARIZONA 
Bisbee—Copper Electric Co. Inc 
Phoenix—Doley Electric Company 


CALIFORNIA 

Son Diego—Calif. Elec. Works 

Los Angeles—Lorsen-Hogve Elec. Co. 
Oakiand—T. 1. Rosenberg Co. 

Seon Francisco —Werdenthal-Gosliner 


COLORADO 

Denver—Boker Electric Company 
CONNECTICUT 

Hortford—Charies Leppert 
Woterbury — Elec. Motor Repair Co 
FLORIDA 

Jocksonville—Turner Electric Works 
Miomi—Peninsviar Armature Works 
Armature Works 
GEORGIA 

Albony—Georgia Electric Co 


Atianto—Bearden-Thompson Elec. Co. 


Columbus—Smith-Gray Electric Co. 
ILLINOIS 

Chicogo — Chicago Electric Co. 
Maorion—Giles Armoture & Elec. Wks. 
mt. Vernon—Dowzer Electric 


A 


INDIANA 
Indionapolis— Scherer Electric Co. 


Evonsville—Evonsvilie Elec. & Mfg. Co. 


1OWA 
Sioux City—Smith Elec. & Supply Co. 


KANSAS 
Solino—Cent. Kons. Elec. Mach. Co. 
Wichite—Torrent Electric Mach. Co. 


LOUISIANA 

New Orieons— industrial Elec., Inc. 
Shreveport —Shreveport Arm. & Elec. 
MAINE 

Brewer—Stoniey J. Leen Co. 


MARYLAND 
Boltimore—Keystone Electric Co. 


MASSACHUSETTS 
lLowrence—Rolond 8B. Glines Co. 


Springfield—Elec. Motor Repoir Co. 


MICHIGAN 
Detroit—Stecker Electric Company 


Grand Rapids —Grand Rapids ind. Elec. 


Seginew—Banning Elect. Prod. Corp. 


MINNESOTA 
Duluth—Mielke Electric Works 
Minneapolis—Porsons Elec. Co. 


LIS-CHALMERS CERTIFIED SERVICE SHOPS are independent service 
shops which have met rigid standards for ability, experience, equip- 


MISSISSIPPI 
Vicksburg—Ludke Electric Co., Inc. 


missouri 

Konsos City — Boese-Hilburn Elec. Co. 
St. Lowis—French-Gerleman Elec. Co. 
Springfield—Springfield Elec. Serv. 


NEBRASKA 
Omohe—Omoha Electrical Works 


NEW HAMPSHIRE 
Concord—A. $. Tracy 


NEW JERSEY 

Atlantic City—Chorles A. Buckley 
Paterson—Elec. Services Repair Co. 
Trenton—Lockwood Elec. Motor Serv. 


NEW MEXICO 
Albuquerque—Electric Motor Compony 
Powel! Electric Co. 


NEW YORK 

Buffolo—Robertson Electric Co. 
Jamestown—A. E. Westburgh 

Mt. Vernon—H. A. Schreck, Inc. 
New Youk—Consol. Elec. Motor Co. 
Rochester —Vanderlinde Elec. Corp. 
Utico—Mother, Evons & Dieh! Co. 
Wotertown—Wotertown Elec., Inc. 


NORTH CAROLINA 
Charlotte—Southern Elec. Service Co. 
Greensboro—Southern Elec. Serv. Co. 
Rocky Mount—Haommond Elec. Co. 


Cincinnati—Cincinneti Elec. Equip. 
Electric Service Co. 
Akron—A.C Supply Co 
Toledo—Romonoff Elec. Motor Serv 
Youngstown— Winkle Electric Co. 


OKLAHOMA 

Miomi—Miomi Armoture Works 
Okleh ty—South Elec. Co. 
Tulso—Smith-Milligon Electric Co. 


OREGON 
Evgene—Kolen Electric & Moch. Co. 
Portiond—Milwovkee Mach. Co. 


ment and business integrity. They use factory approved methods and 
parts and do your work promptly at a fair price. 

Of course, Allis-Chalmers Certified Service Shops give good service 
on any electrical equipment, of any make. Tear out this ad and save it, 
or write the name of the A-C Certified Service Shop nearest you in your 


address book. Allis-Chalmers, Milwaukee 1, Wisconsin. 


Texrope and Vori-Pitch ore Allis-Cholmers trodemorks. 


ALLIS-CHALMERS 
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TEXROPE — Beits in 


Philadelphio—Elec. App. & Repeir Co. 
Pittseburgh—Penn. Elec. Coll Corp. 
York — Industrie! Electric Company 


SOUTH CAROLINA 
Greenville—Southern Elec. Serv. Co. 
Sportenburg—Sevthern Elec. Serv. Co. 
SOUTH DAKOTA 

Siovs Folls—Electric Motor Repoir 


TENNESSEE 

Columbio—Middle Tenn. Arm. 
LoFollette—Stondard Arm. Works 
Memphis — indus. Elec. & Supply Co. 


TEXAS 

Amaritio—G. E. Jones Elec. Co. 
Beoumont— Elec. Moch. & Repoir 
Dellos—industric! Elec. Equipment 
Poso—8 & M Machinery Co. 

Fort Worth—Centre! Electric Co. 
Houston—Roy A. Berents Co. 
Sweetwoter—Sweetwoter Electric Co. 


UTAH 
Solt Lake City—Diomond Electric 


VIRGINIA 
Richmond—Wingfield & Hundley 
ho—Virginia A ture Co. 


WASHINGTON 
Spokane— Lee F. Austin Company 


WEST VIRGINIA 

Charleston —Charleston Elec. Supply 
Fairmont—Central Elec. Repair Co. 
WISCONSIN 

Boraboo— Utility Transformer Equip. Co. 
Green Boy—Beemster Electric Co. 
Milwovkee—Dietz Electric Co. 
Motor Service 
Wisconsin Rapidy—Stovb s Elec. Whe. 


CONTROL — Menve!l, 
mognetic and combine- 


oll sizes ond sections, 


stenderd ond Veri. 
Pitch sheoves, speed 
chongers. 


PUMPS — Integro! 
types from % Ie. 
to 72 in, discherge 
ond vp. 


7 
Osceola Mills—Mid-Stete Elec. Eng. Co. x 
| 
Roslindole—Ranney Electric Motors 
; 
Serviced... 4 
by Allis-Cholmers Authorized Distributors, 
Certified Service Shops ond Seles Offices 
throughout the country. 
| 
tien sterters; push but- 
ton stotions end compo- 
(AC) 
= 


EASY TO INSTALL AND INSPECT. [iter 
able units; main bus complete 
incoming line connections are 


EASY TO WIRE. wiring trong! 


ponents accessible from al sides: front-connected 


starters: doors swing more than 


FORD MOTOR COMPANY OFFICIALS INSPECT THE 
INTERCHANGEABLE UNITS OF THE... 


New G-E Motor Control Center 


over men trom space, Components are mounted onan 


dduetion and management of lead easy-to-handle frame and accessible 
industries (see above) have taken from all sides when lifted from cab- 


thorough look at the latest equip inet, Starters are front-connected . 

ent tor the eentrahzed control of Master terminal boards can be swung  BASY TO SERVICE. [nits are easily discon 
motors up te 2OQ) hp. Then outot compartment for extra working nected from bus and locked in test position 

eports pidieate enthusiastic approval space around eonduit (above). Barriers between units are easily re 


what they saw. Here's why PROTECTED. Will withstand 25.000 moved to facilitate winng (below) 
VERSATILE. Because units are easils amperes RMS short-cireuit: current 


titerchangeable without waste space substantiated by certified Laboratory 


of arrangements can be tests 


made. For example—-two Size 1 or 2 For more information on this new 


farter units require the same space (I motor control center, contact 
vour nearest G-E apparatus sales 
office or write for Bulletin GE 4 
ACCESSIBLE. A continuous today General kleetric Company 


wiring trough provides ample wiring Schenectady 5. \ ) 


GENERAL @@ ELECTRIC 


2. or 3 reversing starter 
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Designed with revolutionary application of 


6 


. Metallic rod scraper to pro- 


oe Nove on 


tect rod bearing and packing 
from dirt and grit. 

Wrench flats. 

Self-adjusting chevron type 
packing. 

Permanent type adaptor ring. 


. Hi-tensile tie rods. 
. Heavy duty, hard chrome plated rod. 
. Generous fillet reduces stress 


concentration. 
“O” ring static seal. 


. T-J new flexible cushion seal insures 


positive cushion with automatic valve 
action for fast return stroke. 
(Patent applied for) 


. Fine cushion adjustment. 


. Heavy wall precision honed hard 


chrome plate. 


. Controlled packing compression 


with metal to metal contact. 


36 YEARS’ EXPERIENCE CJ) 


TOMKINS-JOHNSON 


PIVITORS SIR AND WYORAULIC CYLINDERS CUTTERS CLINCHORS 
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It's sealed with pressure—a revolutionary 
T-J application of flexible sealing that 
insures positive cushion action com- 
bined with automatic valving action for 
fast return stroke . . . eliminates binding 
and sticking... operates with low frie- 
tion, minimum wear, and added power 
due to higher efficiency. 

More PLUS features! New type pack- 
ing nut incorporates a piloted diameter, 
assuring perfect alignment. Improved 
rod packing increases sealing efficiency. 

Piston rod and internal cylinder tube 

surfaces are hard chrome plated— 

a standard practice with T-J for 
over 15 years. 


Write For Bulletin 252 
THE TOMKINS-JOHNSON 
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Torrington Needle Bearings are available in a wide 
range of types and sizes to give dependable anti- 
friction performance in a wide variety of applications. 

Needle Bearings are especially suited for high 


speed rotation... or oscillation. They offer high load 
capacity, small cross-section, good retention of lubri- 
cant and long service life for all radial loads. 

You can accommodate shafts from 5/32” up— 
retaining all these advantages. Our engineers will 
be glad to help you pick the right Needle Bearing 
for your application. 


THE TORRINGTON COMPANY 
Torrington, Conn. . South Bend 21, Ind. 


NEEDLE-SPHERICAL ROLLER-TAPERED ROLLER STRAIGHT ROLLER ~BALL>-NEEDLE ROLLERS 


7 
— a type and size forevery need § 
= 
DUE District Offices and Distributors in Principal Cities of United States aS 
* 
TORRINGT SEARINGS 
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Heavy-duty, parts made faster at lower cost 


CARILLOY FC STEEL 


The rugded 7-inch diameter shafts of this Clearfield #2 Maxi- 
muller are made faster and with better surtace finish now that 
free-cutting Carilloy FC steel is used. Each shaft supports and 
guides a 74,-ton muller and must withstand huge jarring, bending, 
and twisting loads. 


Although easy to machine, Carilloy FC steel provides the 
strength and hardness required in heavy-duty parts. It is 
quenched and tempered to desired hardness at the mill and re- 
quires .0 additional heat treatment after machining. 


Carilloy 


Steels 


UNITED STATES STEEL COMPANY, PITTSBURGH 
COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO 
TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA. 

UNITED STATES STEEL SUPPLY DIVISION, WAREHOUSE DISTRIBUTORS 
UNITED STATES SiEEL EXPORT COMPANY, NEW YORK 


NITED 
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High hardness and strength 
fold machining 


@ You can save money by using U’S’S CariL- 
Loy FC steel in gears, axles, shafts, and other 
heavy-duty parts that require tensile strength 
between 125,000 and 175,000 psi. This pre- 
hardened, free-cutting steel is easier to machine 
than comparable alloy steels, and it requires no 
heat treating after machining. 

Tools last much longer, and parts can be 
machined faster with CariLLoy FC, because it 
cuts cleaner and easier than through-hardening 
alloy steels of equal hardness. 

CariL_oy FC steel is quenched and tempered 
to the exact hardness you need. Since it requires 
no additional heat treatment after machining, 
you eliminate rejects caused by distortion and 
scaling. 

Cari. Loy FC steel is available annealed, or 
quenched and tempered to any hardness from 
255 to 375 Brinell, in all standard bar sizes. And 
a complete range of hot-rolled bar and semi- 
finished sizes can be furnished for jobs that 
require forging. 


Send for more information 

You can now get complete information about 
CariL_Loy FC steels in a new booklet, ‘““CARIL- 
Loy FC Steel, Free-cutting and Pre-hardened.” 
For a free copy, send us the coupon below. 


r-——— GET COMPLETE INFORMATION-— — —— 


| United States Steel | 
| Room 2806-1, 525 William Penn Place | 
| Pittsburgh 30, Pa. | 
I Please send me a copy of your new booklet, | 
| “Carmtoy FC Steel, Free-cutting and Pre- 
| hardened,” which contains complete technical 

| information on CaRILLoy FC steels. 
Name | 
Address 
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Then observing its 

15th year devoted exclusively 

tothe of gear drives, 

Cleveland published this spread in the Golden 
Anniversary issue of the Americen Machinist in 1927. 


Cleveland ND vertical speed reducer. Section through 
geor shaft bearings shows heavy tapered roller 
bearings and other quality-construction features. 
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WENTY five years have passed since we 
ran the advertisement opposite. It is true 
in 1952, as it was in 1927. 

Pioneering then in the field of worm gear 
speed reducers, Cleveland still pioneers. Among 
the more recent developments by Cleveland engi- 
neers are the fan-cooled Speedaire, a revolution- 
ary drive which delivers double the horsepower 
of a conventional unit of comparable size and 
weight; the CU unit, ideal for the fans of induced 
draft cooling towers; and the NU and ND drives, 
vertical speed reducers specially designed for 
mixers, agitators and similar equipment. 

Through its entire 40 years of operation, 
Cleveland has devoted its engineering and manu- 
facturing facilities exclusively to the production 
of worm gearing and worm gear speed reducers. 
With users’ needs as our guide, we have concen- 
trated on these tasks— to increase the horsepower 
capacity of the worm-gear drive, to make worm- 


Cleveland CU cooling tower unit. Designed for 
high-speed, heavy-duty, continuous service under 
extreme conditions of heat, cold and humidity. 


DRIVES EXCLUSIVELY 
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gearing more adaptable to varied industrial re- 
quirements, to increase the durability and lifetime 
economy of worm-gear speed reducers, and to 
make Cleveland synonymous with highest quality 
and dependability. 

As a result—to rephrase a sentence from the 
old advertisement, “Today tens of thousands of 
Cleveland Worm Gear Units that have been in 
operation for years are running silently, efh- 
ciently, with practically no upkeep expense.” 

When you install a Cleveland you can be sure 
you are investing in the finest, most dependable 
worm gear drive to be had. 

The Cleveland Worm & Gear Company, 3254 
East 80th Street, Cleveland 4, Ohio. 


Affiliate: The Farval Corporation, Centralized Systems 
of Lubrication. In Canada: Peacock Brothers Limited. 


Cleveland fan-cooled Speedaire (Type FA). 
Introduced in 1944, it met with immediate 
success. Thousands of units now in service. 
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“Pil tell you 


why we buy these 


Westinghouse Drive Teams” 


“We obtain exclusive benefits from the planning stage right on through the 
long life of the drive. You see, experienced Westinghouse Application 
Engineers know both mechanical and electrical drive problems. When 
we put our heads together, we always come up with a better drive solution. 

“We also benefit every step of the way from ordering to maintenance 
because there’s only one point of contact required—undivided responsibility. 
Westinghouse ability and willingness to handle our complete drive re- 
quirements sure saves us plenty of headaches. Saves our time and dollars, too. 

“Experience has shown us that we can depend on a Westinghouse Speed 
Reducer, The taper-hardened, accurately hobbed gears, the rugged tight case, 
the efficient roller bearings, the positive lubrication system—all add up to a 
speed reducer that is second to none. 

“The Life-Line d-c motor deserves its share of the credit, too. The features 
we especially like are the pre-lubricated bearings and the all-steel construc- 
tion. We install a Life-Line motor and forget it.” 

The next time you have a drive problem, call in your Westinghouse 
representative. Remember— Westinghouse makes the complete drive. ‘ 


Westinghouse Electric Corporation, P. O, Box 868, Pittsburgh 30, Penna, 
J-07307 
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PRECISION 
EXPANDS 


Production Capacity 
to Meet the 
Requirements of 
Industry for— 


began production 


Chicago 
ustomers. 


on plant near 
e our midwest ¢ 


New Precisi 
better serv 


this Spring to 


DIE 


CASTINGS 


ALUMINUM 
BRASS 
Fayetteville, New York, like the new 
MAGNESIUM 


New plant at 
Chicago plant, is designed for future expansion. 


and 
ZINC 
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Affiliation — Wolverhampton Die Casting Co. Wolv 
; 
40 anniversary tissue 


As in the past, during the next ten 
years and beyond — you can depend CLEVELAND. OHIO 
on Precision to continue to set the pace ey: 
of progress in the die casting industry. 


American industry — its design and 
production engineers — are becoming 
more aware of the advantages of die- 
cast components in its products. New 
alloys developed during the past fif- 
teen years have made possible the use 
of die castings as functional compo- 


nents as well as structural and orno- A 3 
mental parts. FAYETTEVILLE. NEW YORK 


Because of the increased appreci- 
ation of the advantages of die castings 
and the certain expanding use of die- 
cast components in the future, Precision 
is constantly increasing and moderniz- 
ing production facilities. 


Have you investigated the advan- 
tages of die-cast components in your 
products? If not, call a Precision engi- 
neer today! 


These modern plants are producing superior a 
die castings for America’s leading industries. we 


put your problem to PRECISION and get the answer! 
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symbol of highest quality in the die casting industry, | ‘ 
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GUSHER 
COOLANT 
PUMPS 


FOR EVERY REQUIREMENT 
In Types and Capacities Up to 200 G.P.M. 


GUSHER COOLANT PUMPS. chosen as standard equipment 
by leading builders of every type of machine tool—are 
available in many types and sizes to fill practically any 
coolant need. There's a Gusher Pump to meet most re- 
quirements as to type of intake, discharge, location on 
machine and pumping capacities. Regular line includes 
these motor-driven models: Immersed type; outside mounted, 
pipe connected type; outside flange mounted type with 
internal or external discharge. Also belt-driven models, 
shaft driven type, plain drive attachments. 


Check these features: Extra rugged construction. One-piece 
shaft (no couplings) for vibrationless rigidity. No packing 
nuts, no metal-to-metal contacts, no relief valves, no auxili- 
ary strainers needed. Permits continuous handling of grind- 
ing compounds, grit- or chip-laden coolant without harm 
to mechanism. Automatic priming gives split-second coolant 
delivery in exact volume desired. Minimum maintenance. 


A—Pipe connected—Horizontal L intake at bottom, 
vertical discharge 

B—Flange mounted—intoke and discharge through 
flange separately.” 

C—Pipe connected—side intake with vertical discharge. 


O—Flange mounted—gravity intake external horizontal 
discharge 


E—Immersed type with twin intake horizontal dis- 
charge 


F—Ficnge mounted with discharge through inlet.” 
* Eliminates external piping. 


THE RUTHMAN MACHINERY COMPANY 
1800-1823 Reading Rd. Cincinnati, Ohio 


“THE COOLANT HEART FOR A GOOD MACHINE GUSHER COOLANT PUMPS” 
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DAYTON 


whatever 
the 


When your product requires the application of power—as a = 
of the product or to help make the product— you can be sure of com- 
plete satisfaction by choosing the Delco motor that's bwilt for the job. 


Every Delco motor that's made is engineered for the kind of work it has to 
do. It's made of the finest materials, and constructed to stand up longer under 
the roughest conditions. 


So get the facts on Delco motors first. You'll find Delco has the motors you need, 
and that Delco always meets its commitments. For complete details, write to Delco 
Products, Dayton, Ohio, or call the nearest sales office listed below. 


DELCO FEATURES MAKE DELCO FINEST 


OPEN TOTALLY 


BALL-BEARING ; ENCLOSED 
MOTOR FAN-COOLED 


MOTOR 


DAYTON 


TOTALLY EXPLOSION- 
ENCLOSED PROOF } 
MOTOR MOTOR : 


SALES OFFICES: ATLANTA © CHICAGO © CINCINNATI + CLEVELAND + DALLAS 
DETROIT HARTFORD PHILADELPHIA «6ST. LOUIS + SAN FRANCISCO 


DELCO PRODUCTS 


DIVISION OF GENERAL MOTORS CORPORATION, DAYTON, OHIO 
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na recent survey conducted by DESIGN NEWS Magazine, 
trade publication for the design-engineering field, 705 design en- 
gineers were asked to list the gear manufacturers they would 
Helical consider when specifying or buying special gears. Of the 
several hundred gear manufacturers in the United States, 


Worm The Cincinnati Gear Company was among the first fire most 

: often mentioned in all categories— and second among firms 
Herringbone producing custom made gears exclusively. And when you realize 
that these “first five” firms received over 50 percent of all the 


Internal 
mentions, the results become even more impressive. The 


* Coniflex Bevel | Cincinnati Gear Company actually received many, many times 
the number of mentions given many other firms having 
Spiral Bevel considerably larger production capacities. Such popularity and 
1a? : industry-wide acceptance can only be the result of the constant 
Spline Shaft striving for perfection that has marked The Cincinnati Gear 
| Company's long history a history of custom craftsmanship of 
quality gears since 1907, To those design engineers who named 
The Cincinnati Gear Company in the DESIGN NEWS 
survey -as well as in their orders and specifications— our 
thanks! And to those design engineers who are unfamiliar with 


*Reg. U.S. Pat. Off. 


our company or our product——we invite your inquiry. 


‘ THE CINCINNATI GEAR COMPANY 


Wooster Pike and Mariemont Ave. e Cincinnati 27, Ohio 
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Die Pressed Forgings 
give Hoke, Inc., 
plenty to talk about... 


If you've been using sand castings, or 
carving away a lot of metal to arrive at an 
unusual shape, listen to what Hoke, Inc., of 
Englewood, N.J. has to say about Anaconda 
Die Pressed Forgings. And this enthusiasm, 
incidentally, is tempered with experience, 
for Hoke has used hundreds of thousands of 
these forgings a year—for many years. 


1 “These forgings are solid, readily 
machined and dense-grained metal. Made 
from sections of extruded brass rod, they 
are ‘twice wrought’ and free of porosity 
(which is even more important in high 
vacuum than in high pressure service). 


2 Their die-like dimensional accuracy 
eliminates filing and fussing to fit jigs 
and fixtures. 


3 The surface of these valve bodies is 
naturally smooth—and gives the finished 
valve that ‘precision product’ appearance 
it deserves. 
4 Economy’? Yes indeed! We sell some 
of these solid brass Hoke Valves, in 
quantity, for less than a dollar apiece! 


Anaconda Die Pressed Forgings may be 
your answer to that elusive combination 
of high quality and low cost. Why not find 
out? Write for a copy of Publication B-9 
addressing The American Brass Company, 
General Offices, Waterbury 20, Connecticut. 


Designed for either pipeline in 

orp Iboord mount 
ing, the Hoke “On-Off” Toggle 
Valve can be used in series with 
sensitive throttle valves, and for 
high pressure or high vacuum 
service. Made of brass in 
and sizes, they hove been 
the answer to many flow control 
problems 


DEPEND ON TWICE.WROUGHT 


DIE PRESSED FORGINGS 


_ 

forging bodies The brass toggle-hondle 


Better Finishes... Faster Speeds... or Fewer Rejects 


Reported on Each of These Jobs 


produced from (Carpenter Free-Machining Stainless 


representative can give you. He will be glad to work with 
you and your men, to make his experience stretch the available 


These are not unusual job records. Ihe reason tor pertorm- 
ance records such as 10% faster machining and 5% to 8% fewer 
rejects is the constant uniformity ot Carpenter Free-Machining 
Stainless. Every bar, on shipment atter shipment of Carpenter 


Stainless, responds the same when it meets your cutting tools 


Under today’s conditions, it is important that you get every 


possible tioished part trom the Stainless Stee! you buy. To do 


that to find new ways to turn Stainless jobs our faster and 


better inake ce ot the personal shop help your Carpenter 


CARPENTER SPECIALTY STEELS 


CARPENTER MATCHED TOOL & 
Dit STEELS, STAINI 
PLASTIC MOLD STEELS, INDUS 
TRIAL & FLECTRICAL ALLOY 
STEELS HIGH SPEED TOO 
BITS, TOOL STEEL DRILLRODS& 
STAINLESS TUBING & FINE WIRE 


SS STEELS 


supply of Stainless Steel 


Another help Carpenter can give you is useful information about 
machining Stainless. For example, the Carpenter NOTEBOOK 
on Machining Stainless Steels’ covers turning, drilling, ream- 
ing, lubrication, etc. If you would like a copy, just send us 
a note on your company letterhead, indicating your title. 


The Carpenter Steel Company «109 W. Bern St.* Reading, Pa. 
Export Dept.: The Carpenter Steel Company, Port Washington, N. Y —‘CARSTEELCO” 


( arpenter 


takes the problems out of production 


For Easy-to-Use Stainless Call Carpenter. Warehouses in principal cities throughout the country. 
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BOOST 
8O PSI AIR 


Input Range: 40 to 
3000 psi Air or Fluid 


TO 
2000 PSI 
HYDRAULIC 
PRESSURE 


Output Range: 200 to 


10,000 psi Fluid 


FULL DETAILS IN MILLER BULLETIN B-200 SENT FREE ON REQUEST 
Other Miller products include: Air cylinders, 1%" to 20” Bores, 
200 PSI operation; low pressure hydraulic cylinders, 14%" to 6 
bores for 500 PS! operation, 8” to 14” bores for 250 PSI; high 
Pressure hydraulic cylinders, 1%" to 12” bores, 2000-3000 PSI 
Operation. Ail mounting styles available. 


SALES AND SERVICE FROM COAST TO COAST 


CLEVELAND * YOUNGSTOWN « DAYTON « PITTSBURGH « PHILADELPHIA « 


BOSTON « HARTFORD « NEW YORK CITY « BUFFALO « ST. PAUL * GRAND e 
RAPIDS « DETROIT « FLINT © FORT WAYNE + SOUTH BEND « INDIANAPOLIS 
« MILWAUKEE « LOUISVILLE « KANSAS CITY « SEATTLE * LOS ANGELES « Milled 
SAN FRANCISCO « BALTIMORE « DENVER « ST. LOUIS « MOLINE « CHICAGO 


« HOUSTON «+ TORONTO, CANADA ond OTHER AREAS 


| FLUID PRESSURE 


BOOSTERS 


e Save space, weight and investment cost by re- 
placing pump installations in many applications 


Less costly to install, operate and maintain 


e Hold pressure indefinitely without the mo- 
tion and heat generation of ordinary pump 
circuits 

Provide—at point of cylinder thrust—more ef- 
ficient power with less weight in less space than 
direct driven air cylinders 


Save up to 95% of air consumed by direct 
driven air cylinders 
Operate at speeds of 30 to 450 strokes per 


minute 


©) 


ESPECIALLY RECOMMENDED FOR 


WELDING 
e PUNCHING 
© SHEARING 
CLAMPING 
RIVETING 
CRIMPING 
© PRESSING 


and similar applications 
MILLER MOTOR COMPANY 
2004 N. HAWTHORNE AVE., MELROSE PARK, ILL. 


AiR & HYDRAULIC CYLINDERS + SOOSTERS + ACCUMULATORS 
COUNTERBALANCE CYLINDERS 


~ 
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Elastic Rollers for Loose Pulleys and Ma 
chinery in General. a 


Some of the many 
Hyatt Roller Bearings 


available today 


are 
\ 
45A Oliver Street, Mass. | Sad for our Catatogne A, = 
& — 
lg HYATT ROLLER BEARING 
} Steel Boxes for Hangers, and Pillow Blocks, 
j 
Ba 
Ase 75th anniversary issue 


' 4 Hyatt advertisement 
; from American Machinist, 
*. issue of March 19, 1896 
% From the first Hyatt advertisement, 
reproduced opposite, which appeared in the 
American Machinis* shortly after the inception 
. ; of Hyatt Roller Bearings in 1892, Hyatt and 


industry have come a long way together. 


Those early ‘flexible steel rollers 
for reducing friction’ emanated from 


a little up-stairs shop in Newark, New Jersey. 
Now, from two modern plants in Harrison 
and Clark Township, come the millions 


of Hyatt Roller Bearings to keep 
your machines running smoothly. 


Working closely with equipment builders 
And now for sixty years, Hyatt has learned a lot 
. ‘ about the design, manufacture and application 
with more precise bearings, of roller bearings. tn those sixty progressive 
sittin years we have not only kept pace 
im proved fe actlities with machine developments but many times 
. have been far out in front with new bearing 
and broader engineering designs, modem manufacturing techniques 


and advanced application practice. 


experience 
P Today, still looking ahead, Hyatt offers 
we are even better equipped a most complete line of radial roller bearings 


for industry, agriculture and transportation. 


to serve you. A range of sizes and types 


for almost every application is covered 
in Catalog No. 150 which is yours for the asking. 
Hyatt Bearings Division, General Motors 
Corporation, Harrison, New Jersey. 


ROLLER BEARINGS 
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ANOTHER CUSTOMER CONVINCED: 


ASTORLOID Manufacturing Co., Inc., Bronx, New York, 

makers of dresser sets and cosmetic containers, asked us point blank: 
“Just what is Formbrite’...and what will it do for us?” 

We explained that Formbrite is specially processed forming brass 
with such an exceptionally fine grain that buffing time is substantially 
reduced. It is stronger, “springier’ and has a harder, more 
scratch-resistant surface than ordinary brass, yet is so ductile that 

it can be readily formed or drawn. Besides, it doesn't cost any more. 
Astorloid’s production engineers made a trial run 

of Formbrite in red brass alloy in their own press and polishing 

rooms and were amazed at the sharpness of the die impression 

and at the bright lustrous finish which was obtained by a 

simple ‘color buffing” operation in half the time previously required. 
Millions of pounds of Formbrite sheet, strip, rod and wire have 

been produced and satisfactorily fabricated into a wide range of products. 
We'd like to tell you more about the time and money-saving possibilities 
of this fine-grain metal...and send you a sample to try on 

your own polishing wheels. Address The American Brass Company, 


General Offices, Waterbury 20, Connecticut. s2ee 
*Reg US. Pat. Off 


Mirror handle sections are formed on a 
400-pound drop hammer from blanks 
measuring 158” x 8” x .032”. Trimmed and 
soldered, the completed Formbrite handle 
requires only a light “color buffing” opera- 
tion—accomplished in half the time previ- 
ously required for ordinary drawing brass. 
Handle is soldered to etched mirror back 
ond lacquered to retain its lustrous finish. 


Formbrite Drawing Brass is an 


PRODUCT 
made by THE AMERICAN BRASS COMPANY 


+ 

‘ 
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M-R-C BALL BEARINGS 


Complete Range of Types for All Requirements : 


Maximum-C ity Super-Conrad Type Maximum -C Maximum Capocity Maximum Capacity 
Snap-Ring Type Moximum-Capacity Single Shie Double Shielded Notched Type r 
“M-R-C BALL BEARING 
INTERCHANGEABLE TABLES” 
Ball Bearings of Various Makes in | 
Numerical and Corresponding i 
Sizes of M-R-C Replacements. 
This bulletin contains a list of bearing numbers i 
of over 12,000 different ball bearings made by 
various Americen ball bearing manufacturers. 
Rodio- Thrust Sent free on request — Ask for Bulletin No. 26 | Super-Conrad Snop-Ring 
Angular -Contoct Type Single Shielded 
i 
¥ 
Thrust Beoring Double Row 
Flot Washer Type 
i ly -Light Super-Precision Bearings Extra-Smal! Double Felt Seol 
Ying Single Row Duplex (Minioture) Shielded Both Sides 


Super Conrad Max. -Capacity Snap-Ring Super-Conrad Type Clutch Throw out 
Deep-Groove Type Type Single Shielded ingle Shielded PL. with Housing 


MARLIN- ROCKWELL CORPORATION 


Executive Offices: JAMESTOWN, N.Y. 
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How 
HAYN 


THAD MAKK 


Alloys 


ombat 


WEAR... 
HEAT... 
CORROSION 


kor deseriptive literature on 
any of the Hayves alloy prod 
uets mentioned, or on-the-job 
help in solving your problems 


ot wear, 


heat, or corrosion, 
write or phone the nearest 


District Ofhee 


HAYNES 


TRADE MARK 


"Heynes,” “Haynes Stellite Mostelloy 
Cerbvide ond Carbon Corporation 


ond Myltime 


10 Years’ Service Wire-straightening 
rolls cast from Haynes Srecorre alloy are 
still in good shape after LO years of service, 
despite severe abrasion, Steel rolls wore 
out every three or four months, 


Resist 1800°F.— | sed for pack annealing 
metal parts, the steel container at the left 
disintegrated in 20 hours. The Muvriwet 
alloy container (right) stood up for 22 
vears and was still good for more of this 
tough service. 


4 to 1 Life in Hot H,SO,— IH 


illoy paddles show no loss in cross section 
ifter carrying steel tubing in and out of a 
pickling solution for over a vear. Other 
materials failed in less than three months. 


Saves $10,000 a Year 
vany saves $10,000 a vear in down time 
hard-facing tong bits with Haynes 
alloy No. 6. Steel bits last one hour: 
hard-faced bits last up to 50 hours 


One steel com- 


Produce 300,000 Pieces — hese 
ing rolls, hard-faced with 
C, produce five times as many brake 
keys as unprotec ted steel rolls. The 
reach a temperature of 900 deg. F., 
the work 1700 deg. F. 


forg- 
alloy 
shoe 
rolls 


and 


on 


Corrosion Rate Only 0.007 in. per yr. 
rhis pickling assembly, made from 
Hastevoy alloy B plate, operates in an ag- 
itated, heated solution of sulphuric acid, Cor- 
rosion rate is only 0.002 to0,007 in, per year. 


Haynes Stellite Company 


ere trede-morks of Union 


A Division of 


a 


4 * 
i t 
; 
ee Union Carbide and Carbon Corporation at 
he General Offices and Works, Kokomo, Indiana 
Saye” > Chicage — Cleveland — Detroit — Houston aE 
Los Angeles —New York —Sen Francisco—Tvise 


A FAMOUS Name in Pumps 
Specifies a FAMOUS Name in Materials... 


O one familiar with industrial products will deny that 
Vickers, Inc., Detroit, Mich. is truly a famous name in 
pumps and all types of hydraulic equipment. 

Among the many important types of pumps produced by 
Vickers is the combination Vane-Type Pump (Fig. 1). In this 
high pressure unit designed for compactness tor successful oper- 
ation in limited space it is obvious that the housing or body 
(Fig. 2) would have to be produced in a metal which would 
provide regularly and dependably pressure tightness, high ten: 
sile strength, uniformity, freedom from defects and good 
machinability. It is for these reasons that Vickers regularly 
specify Meehanite castings. 

The name Meehanite Metal has also earned itself fame 
among design engineers, production executives, management 
and purchasing officers who concern themselves with the selec- 
tion, specification and procurement of component parts and 
materials requiring the maximum, both property and quality- 
wise. 

Whether your castings require density and pressure tight- 
ness; or high tensile strength; or heat treatability for toughness 
and wear resistance; investigate the wide range of materials 
available in Meehanite castings. 

Remember that Meehanite “Bridges the Gap” between cast 


iron and steel! 


Take YOUR Casting Problem To 
A MEEHANITE FOUNDRY 


Mahwoh, New Jersey 
Rochester, New York 

Detroit, Michigen 

St. Lewis, Missouri 

Irvington, New Jersey 
Hastings, Mich. and Toledo, O 
Providence, Rhode island 

. Compton, Calif 
Birmingham, Alabome 
Portiond, Oregee 

Mt. Vernon, Ohio and Grove City, Pe 
Tulse, Okichome 

Ansonia, Connecticut 


American Brake Shoe Co. . . 

The American Loundry Machinery Co. 
Atlas Foundry Co 
Banner tron Works 

Bornett Foundry & Mochine Ce 

W. Bliss Co 

Builders tron Foundry 

Compton Foundry 

Continental Gin Co 

Crawford & Doherty Foundry Co. 
The Cooper.Bessemer Corp. 
Empire Pattern & Foundry Co 
Farre!-Birmingham Co., inc 
Florence Pipe Foundry & Machine Co Florence, New Jersey 
Fulton Foundry & Machine Co., Inc Cleveland, Ohio 
General Foundry & Manufacturing Co ° Flint, Michigen 
Greenlee Foundry Co Chicago, 
The Hamilton Foundry & Mechine Hamilton, Obie 
Hardinge Company, inc New York, New York 
Hardinge Manufacturing Co York, Pennsylvenio 
Johastone Foundries, Inc Grove City, Pennsylvenia 
Konowha Manufacturing Co. Cherleston, West Virginie 
Lincoln Foundry Corp les Angeles, Californie 
E. Long itd Oritlie, Ontario 
Otis Elevator Co., tid . Memilten, Onteric 
The Henry Perkins Co Bridgeweter, Massachusetts 
Pohimen Foundry Co., Inc . Buffeleo, New York 
Rosedale Foundry & Machine Co ” Pittsburgh, Pennsylvania 
Ross-Meehon Foundries. . . . Chottencege, Tennessee 
Shenango-Penn Mold Co Dover, 
Sonith industries, Inc Indianapolis, 
Stendord Foundry Co Wercester, Massachusetts 
The Stearns-Roger Manufacturing ‘Ce. Denver, Colorado 
Troylor Engineering & Mig. Co. . Altentows, Pennsylvania 
Vatley iron Works, Inc St. Povl, Minnesota 
Warren Foundry & Pipe Corporation Phillipsburg, New Jersey 


“This odvertisement sponsored by foundries listed above.” 


NEW ROCHELLE, 
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x 
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Got A Fractional Horsepower Gearing Problem? 


ERE at G.S., Small Gearing is a highly developed specialty. We've 

.] concentrated on doing this ONE thing better and better, for 
I more than 36 years. There's hardly a Fractional Horsepower 
Gearing problem we haven't licked during that time. Chances are we 
can also design and economically mass-produce exactly the Gearing 
you want, to achieve entirely new, high standards of quality and per- 
formance in the products you make. 


A lot of big name buyers, as well as smaller but no less particular 
users, look to us as headquarters for a// the Small Gearing they need. 
You, too, will like the way we keep a promise . . the way we succeed 
in serving our Customers the way they want to be served! See for your- 
self. Call us in at the drawing-board stage. Get suggestions, ideas and 
cost estimates, Will you phone or write us today? 


Our free 6-page folder illustrates and 
describes G.S. facilities, Small Gearing 
and applications, together with handy 
charts for those who specify Gearing 
from 12 to 96 D.P. and finer. Will you 
ask for it on company stationery, please? 
No obligation, of course. 


SEND FOR IT NOW! 


Gears, 


see 


Inc. 
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why... 
ore and more 


because of these qualities ... 


Saves Weight, weighs half as much as aluminum. Resists Compression, 
pound for pound greater than steel. Resists Impact, absorbs and with- 
stands severe shock. Withstands Vibration, cushions repeated shock with- 
out effect. Insulates like mica but greater flexibility. Resists Corrosion, 
not affected by acids, oils, fumes. Resists Heat and Cold from —112 F to 
212° F. Resists Moisture, in fact, water is its best lubricant. Wears Slowly, 
Evenly, in many cases more slowly than metal. Reduces Noise, absorbs 
vibrations, deadens noise. Fabricates Easily, machined or punched with 
ordinary tools. 


because of these flexibilities... 


Laminated MICARTA includes standard structural shapes: plates, sheets, 
angles, channels, rods, tubes and zees. Occasionally this class includes 
simple molded shapes. Molded MICARTA is the choice for complicated 
shapes, large production quantities of either simple or complicated 
shapes, or for certain properties better obtainable in form molding. 


because micarta is basic... 


MICARTA is a tough and resilient basic material that welcomes compari- 
son with other basic materials. This versatile plastic outlasts wood and 
metal in many punishing applications. Investigate MICARTA and you'll 
find it the economical solution to tough production problems. 


YOU CAN Be SURE...1¢ 1s 


Westinghouse 


for more information on h 
micarta can help solve you 
production problems, and 
you advantages no metal 
can give you, please fill o 
the coupon below. A micart 
representative will then 
call on you personally. 


mail it today ! 


Westingh Electric Corporati 
MICARTA Division, Trafford, Pa. 
Attention: L. A. Pedley 

Sir: (Please Check One) 


Please have your representative call 


Please send me the complete facts on MICART 
Name Company 
Address 
City 


Zone State 


J-06500-8 
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NEW ACCURACY 
NEW TOUGHNESS 


Our new data folder, available upon 
request, brings the details to you. 


Utica is now forging small parts accurate 
to within a very few thousandths. 


The extra toughness of the forging process is being worked into new metals, more rugged than ever. 
The result is accurate, tough metal parts. 


400,000 square feet of Urics plant—die shops, and metallographic equipment, metallurgists are 
forge shops, finishing operations — are tooled to the “watchdogs” of all Utica products. 
produce any conceivable forged shape. Millers, 


grinders, all types of forges, presses, upsetting Quality Controi on irregular shaped parts is a 


machines, furnaces, heaters, sandblasters, familiar problem. Dimensional readings plus 


broaches, polishers unite in efficient production 


visual inspection plus statistical control are all 
of complicated parts 


in full use 


New methods, and new machines as we'll! 


Jet blade production, an exacting new field 
spring from Urica’s policy of “going heavy” on 


requiring true pioneering, has absorbed the major 


engineering skill. They are natural results of a part of Unica facilities. But the problems are 


cost-minded, progressive approach to the han- similar, if less complicated, in other cases where 


dling of cach job on an individual basis special accuracy and toughness in parts are needed. 


Hard-to-handle metals are a specialty of the We'd like to help you on your post-emergency 
Metallurgical Department. Backed by a 10,000 plans. Insofar as our defense duties permit, let 
sq. ft. laboratory with the latest physical testing us consult with you on your projects for the future, 


The more complete story is in “File Facts on Precision 
Forgings" Write for it today. We'll keep it up-to-date by 
sending you further dota sheets automatically os new 
developments occur 


PRECISION:--: 
UTICA DROP FORGE & TOOL CORPORATION 


Utica 4, New York 


wate FORGINGS 


MAKERS OF THE FAMOUS UTICA LINE OF DROP FORGED PLIERS AND ADJUSTABLE WRENCHES 
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14 ON ILLINOIS GEARS. 


ILLINOIS one geor or 10,000 or more 


PRECISION GEARS TO 


Stahl precision racks are made in all shapes and up to 20 feet 
long, 3 DP. Flawless in operation, they are fabriceted to your 
exact specifications and at prices that will please you. Stahl’s 
skill—experience—and facilities insure quick delivery. For the 
finest in racks or gears it will pay you to get Stahl's estimate 


SPECIFIC REQUIREMENTS 


Gears for special applications, such as the double-cable flange 
spur gears illustrated, are routine at Stahl Gear. Years of 
specialized experience, skilled workmen, precision equipment 
all result in gears that are made right, fit right, last longer. 
When you wont gears, accurate gears that are produced eco- 


first nomically and on time, get a Stahi estimate first. 


When your needs call for silent gears and pinions, get them 
from Stahl. Whether fibroil, bakelite or rawhide, Stahl has 
the experience and specialized equipment to make them right, 
in any size or any quantity. For prompt delivery and attrac- 
tive quotations, get a Stahl! estimate first. 


Precision machined and cut, these continuous—tooth Herring- 
bone geors and pinions are ready for a long, productive life in 
constant, heavy duty use. Stahl specializes in producing gears 
like these economically and on time, to meet your exact speci- 
fications. For any type gear, in any size or quantity, get Stahl’s 
estimate first 


« SPURS TO 72" PD, 1 DP «+ BEVELS TO 54" PD, 1 DP « SPIRAL, HELICAL and WORM GEARS TO 
48" PD, 2 DP « CONTINUOUS-TOOTH HERRINGBONE TO 60" PD,2 DP « SPROCKETS TO 72” PD, 
CP « RACKS TO 20 FT. LONG, 3 DP SILENT GEARS; RAWHIDE, 
BAKELITE, FIBROIL « HEAT-TREATED, CASE OR FLAME HARDENED 

GEARS e« OF CARBON OR ALLOY STEEL 


STAHL GEAR & MACHINE COMPANY 


3901 HAMILTON AVENUE - CLEVELAND 14, OHIO 
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Series ‘‘B'’ Hydraulic 
Pumps .. . 3 sizes, for con- 
tinuous pressures up to 1000 
p.s.i. Deliveries from .4 to 1.5 
g-p.m. at 1800 r.p.m. 


American Machinist e MID-NOVEMBER, 


Series ‘‘QH'’ Hydraulic 
Pumps .. . 4 sizes, for con- 
tinuous pressures up to 1200 
p.s.i., intermittent to 1500. 
Deliveries from 3 to 12 g.p.m. 
at 1200 r.p.m. 


Series Hydraulic 
Pumps... 4 sizes, for con- 
tinuous pressures up to 1000 
p.s.i. Deliveries ‘from 20 to 
40 g.p.m. at 1200 r.p.m. 


GEROTOR MAY CORPORATION, BOX 86, BALTIMORE 3, MARYLAND 
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Unibal SPHERICAL BEARINGS + SPHERICAL 
BEARING ROD ENDS + ROLLER BEARINGS 
SELF ALIGNING BALL BEARINGS * PILLOW 

BLOCKS + ROLLER BEARING AND BALL 
BEARING FLANGE UNITS. 


UNIBAL SPHERICAL 


BEARING 


The Unibal Spherical Bearing is a really 
amazing bearing principle employing a 
single ball bored to fit shafts from .1250 
to 1.875. Diameters of bearing housings 
from .469 to 4.000. 


ROD ENDS 


FLANGED ROLLER 
BEARING 


FLANGED BALL 
BEARING 


BALL & ROLLER BEARING 
FLANGE UNIT 


There is a HEIM 
bearing to meet 
YOUR require- 
ments. 


Please write 


for complete 


BALL & ROLLER BEARING 
PILLOW BLOCKS 


CAST IRON BODY 
PILLOW BLOCKS 


THE HEIM COMPANY 


FAIURFUELO, NN 
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A stationory control sheove 
for use with Q or R section 
belts on 1'2 to 30-he drives. 


Magic-Grip Mounting 


‘ The widely used Magic-Grip tapered bush- 
i ing is now supplied with the Wide Range 
Vari-Pitch sheave, making it the fastest mount- 
ing sheave of its type on the market. Turning 
only one screw makes or breaks the vise-like 
grip of sheave bushing on motor shaft. 


ide Range 


Fast Adjustment 


To change sheave diameter — thereby 
changing speed — simply turn a single adjust- 


. ing screw, using a lever rod that slipsthrough a 
ia hole in the head of the screw. No more fum- 


GET COMPLETE DATA FROM YOUR NEARBY ALLIS-CHALMERS 
DISTRIBUTOR OR DISTRICT OFFICE, OR SEND COUPON. 
ALLIS-CHALMERS 

MILWAUKEE 1, WIS. 


bling with screw drivers. Adjustment is fast 
and accurate. 


Adjusting Adjusting 
lever lever 


t 
t 


Send me complete specifications and engineering data on 


+ 
t 
Adjusts From Either Side ' the new ide Range Vari-Pitch sheave Bil 
Sheave can be mounted on motor shaft . = 
so adjusting screw is either toward or away : Title 
from motor bearing, as indicated above. This 
Compeony 
feature is especially important in installations 5 
where space for adjustment is limited. It's the $ Street 
nly sheave ype with this feat ' 
only of its type with this feature. 


Texrope, Vari-Pitch and Maogic-Grip ore Allis-Choimers trodemorks 


ALLIS-CHALMERS 
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CONTROL in the manufacture of gears is, we think, 


a matter of complete control . . . control of every operation. 


@ At BRAD FOOTE we have complete control of each step 

from the inception of the original design to the delivery of the 

finished gears you use. For here . . . in our own plant... we design, 
engineer, machine, heat-treat, test, inspect, clean, and finish every gear. 
No one shares our responsibility. 

@ Our control guarantees the quality of BRAD FOOTE gears... 

gives you assurance that the gears you buy will perform satisfactorily 
when used in your shop . . . or on the equipment you sell to others. 


Brapb Foote Gear WORKS, INC. 


1309 South Cicero Avenue « Cicero 50, illinois 
Bishop 2-1070 » Olympic 2-7700 
AMERICAN GEAR & MFG. CO. + PITTSBURGH GEAR COMPANY 


Phone: Lemont 920 Phone: ATlontic 1-9950 
Lemont, lilinois Pittsburgh 22, Pennsylvania 
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Established 1888 


REDUCERS 


CROWNED TOOTH Multiple tooth 
EXAGGERATED TO ILLUSTRATE 

PRINCIPLE INVOLVED nent, low tooth stresses, 

; h high load capacity 

high wear factor. 

are heat treated, 


shafled and crowned. 


GEAR (Elliftoid), equally bal- 
SPEED and revolving in 
REDUCER 


samp direction, quiet 
op@ation,long gear life, 
ang highest efficiency. § 


alogs are available cont 
5 complete engineering data. 


MOTORIZED 
REDUCER 


MOTOR REDUCER 
A Packaged Unit 
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rig feet Long, weighing now possible to mane 
proximately 3,000 Pe ‘oh | facture sizes free of and 
is the \argest par of ig meet any current 


* PITTSBURGH - CHICAGO + HOUSTON + LYNCHBURG, VA. 


Industrial Gears and Speed Reducers 
LimiTorque Valve Controls 


- 

Gear 

iladelphia Gear Works, inc. 

— ee ERIE AVE. AND G ST., PHILADELPHIA 34, PA. : 
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Recent Articles on Titanium 


How to Work—June 11 ‘51, 9145-153 

Machinability—Oct 1 ‘51, 

Douglas Stretch-Forms—Oct 29 ‘51, pl24 

Surface Grinding—Dec 10 ‘51, p183 

Open Die Forge Cones—Feb 18 ‘52, pl36 

How to Drill—March 3 ‘52, p14! 

Grinding at Lockheed—Maor 3 ‘52, p175 

CO, Cools Tools--Mor 3 ‘52, p129 

Cutting Tests—Apr 28 ‘52, p91.96 

How to Weld—May 26 ‘52, p93.97 

Alloy-Sheet Welding—May 26 ‘52, »98-99 

Spinning Titanium—June 23 ‘52, p137 

Torque Teaches Ti Topping—Sept 29 ‘52, 
p102.104 

Welding Titanium—Oct 13 ‘52, p123-125 

Turning Tests—Oct 13 ‘52, p130.134 


HY-TEN Alloy Steels are steels with their own spe- 
cific properties and definitely different chemistry from 
standard AISI and SAE steels. They are not AISI or SAE 
steels to which a trade name has been attached. 


TIPS to TOP SHOP MEN 
Selected from the 


American Machinist 


HY-TEN Steels offer the advantages of the latest 
metallurgical improvements before they are incorporated 
in the standard groups. The HY-TEN of today is the stand- 
ard steel of tomorrow. 


Try to keep your working force 
balanced—in age, in skill, in per- 
sonalities. That builds versatility 
and flexibility. 


Take special care of the “green” 
hand—without making it obvious. 
One way is to “slip” him a card or 
memo listing the steps or tricks 
of the trade on his new job. If 
you're sincere and quiet about your 
help, he'll appreciate it-—~and ap- 
preciate you, too 


HY-TEN is a guarantee of uniform chemistry, grain 
size, hardenability, etc. 


HY-TEN and STANDARD AISI and SAE Steels are 
stocked in a wide variety of sizes, shapes, treatments and 


finishes, thus assuring prompt reliable steel service from 


WL's seven warehouses. 

dset to know which of your men 
are the slow, steady workers, which 
the fast irregular ones. When the 


Write today for your FREE COPY of the 
Wheelock, Lovejoy Data Book, indicating your 


title and company identification. It contains com- 
plete technical information on grades, applica- 
tions, physical properties, tests, heat treating, etc. 


137 Sidney St., Cambridge 39, Mass. 


ce 


rush job comes in, don't hand it 
to the plodder, but to the speed 
king. When you've got time, give 
it to the old reliable. Both have 
their uses, but your assignments 


should match their strides 


drive men a break in learning to 
operate other machines than their 
own, in trying other jobs than 
their own—but also insist that they 
leave other’s jobs and machines 
alone day by day. You can thus 
provide variety, stimulate interest, 
discover hidden talents—yet avoid 
smashups and arguments 


I; you find an ingenious man, 
use his ingenuity, Just as you use 
the manual skill of a capable work- 
man. Ingenuity can frequently 
avoid the need for later costly 
manual skill. 
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Achievement 


Since 1877, Grant Gear Works, Inc. has 
served American industry, until today, the 
name Grant is synonymous with quality gears 


for every purpose. 


Though proud of this past, Grant continues to 
look ahead to new fields of industrial 
development, constantly designing gears and 
speed reducers to improve power transmission 


for tomorrow’s better production. 


If your planning for future products includes 
power transmission, add Grant’s years of 


manufacturing knowledge to your 


engineering staff. 


W ith Grant, American Machinist this month 
celebrates an equal number of years of service 
to industry. Our congratulations to this valuable 


industrial magazine. 


RSARY 


GRANT 


— | 

x 

q 

I. = At | 
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TIPS— continued 


Br's worth more money to sal- 
vage a man than to salvage other 
materials. If a man was worth hir- 
ing, he’s worth the effort to save 
Firing is the easiest, but not the 
best, way out. 


B. extra careful about sugges- 


Oil Burner Control Parts Other ‘ 
bh 7, al Formed steel parts designed tions. Other things being equal, 
: . more economically as stamp accept new ideas and be sure the “i 


ings withstand extreme heat originator gets credit. If the idea 

changes is impossible, be sure to take the 

time to discuss it with the origina- 

ty tor and see that he understands 
7 your reasons for not accepting it 

particularly that they aren't per- 

sonal. 


in dies requires 
processing —flanges 
corners solid, open BB. reasonable. Don'tthrow your 
ings flanged. weight around, or let somebody 
higher get you down when he 
throws his. Bluff and bluster never 
work for long—or the monkey, the 
puff adder and the bluebottle fly 
would be rulers of the earth 


For heaven's sake—and your 
own—RELAX! Any tenseness in 
your attitude will be multiplied in 
the attitudes of those around you 


Gear Blank — upset forging A catgut on a fiddle makes a nice 


Gaatinvous hole of sch sound when it’s tense, but it has 
hy 
| only one short life; a cat knows 
cialize. 
aga, how to relax—and has nine. 


Fast cutting alone isn’t enough 
—you've got to supply materials, 
get work ta the next operation, re- 
move chips, just as quickly and 
efficiently 


Cluster and Bevel Pinion 
Gear blanks designed to re- 
duce set-up and production 
costs. 


Be sure neither you nor your 
company becomes a slave to one 
process or one system. Recent de- 
velopments constantly shift the 
process picture In terms of cost, 
finish or simplicity; further exper1- 
ence or organizational changes 


may outmode a system. 


you're sure of pilfering or 
thievery by anyone, better take 
the bull by the horns and get rid 
of him. This is one offense that 
deserves drastic treatment and 
should have it promptly. 
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NEW... SKF 


the HESS-BRIGHT “SY” UNIT PILLOW BLOCK 


A new Unit Pillow Block, designed by 
to meet tomorrow's needs of modern industry. 
Here ore the design features 


@-. Red Seal, made of DuPont Fairprene, retains 
lubricant. Wiping action of the seal against the 
inner ring is practically frictionless. 


@ Rotating flingers exclude dirt. 


@ Set screws for ease of installation. 


@ Spherical outer ring compensates for initial misalignment. 


Detailed illustration of rotating 
flinger and RED SEAL —the ex- 
tremely light tension contact seal. 


@ Alemite fitting for re-lubrication. 
@ Interchangeability with existing installations made possible 
by bolt hole spacing and center height features. 
@ Shoft diameters 1%" to 2'%6". From now on, the name to remem- 
ber in Unit Pillow Blocks is 
HESS-BRIGHT —manufac- 
tured in our plants, to the same 
high quality standards as all 27 
products. Ask your Dis- 
tributor to show you the HESS- 
BRIGHT “SY”; or write sor 
direct for complete information on 
this newest Unit Pillow Block. 


SKF INDUSTRIES, INC., Philo. 32, 
Pa.— manufacturers of 8%F and HESS. 
BRIGHT bearings. 


Ao? 


BALL AND ROLLER BEARINGS 
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Warner & Swasey Cincinnati 
AUTOMATIC 


Bliss 
PUNCH PRESS 


American 


BROACH 


Fellows 
GEAR SHAVER 


Bryant 
GRINDER MULTI-SLIDE 


not on these machines! 


... they’re all BIJUR equipped 


| 


Every one of these machines is designed for 
continuous production. This is made possible 
by the built-in Bijur lubricating system. It oils 
the machine during operation and reduces 
bearing wear by controlling oil feed at the 
bearings. In both cases, it converts down-time 
for maintenance into more time for production. 
When you buy a Bijur-lubricated machine, 
you're assured of built-in bearing protection. 


Write for Bulletin MW 


LUBRICATING CORPORATION 
Rochelle Pork ° New Jersey 


TIPS—-ontinved 


is a wonderful body 
builder, the milk of human kind- 
ness a wonderful morale builder 


Be smart in what you do, sim- 
ple in what you say—not the other 
way round. 


Accept responsibility, don't 
dodge it. Superiors and subordi- 
nates both learn to appreciate the 
man who goes ahead with the job 
—and accepts plaudits without 
puffing and pans without hunting 
a goat. 


Dont be too busy to see visitors 
with an idea—or subordinates with 
a problem. If you're too busy, they 
may soon be too. 


it sure you understand in- 
structions before you start a job- 
and be just as sure your men have 
your instructions straight before 
they start. Some men “catch on” 
quickly; others take more time 
you'll have to suit the explanation 
to the man. 


Keep your eyes open for new 
methods adaptable to jobs in you 
plant. There are few new ideas, 
but the new adaptation of old ideas 
spell the difference between low 
and impossible production costs 


Mien have twice as many hands 
as heads, but the head is worth fa: 
more than twice the hands, Use 
their heads—and save their hands 
That'll save them fatigue, you 
effort, the company costs—and 
make more for everybody con- 
cerned. 


A machinist’s mistakes usually 
costs a few dollars, a foreman’s 
ten times that amount, a superin- 
tendent’s ten times as much again 
The man who goes up the line, 
therefore, is frequently the man 
who makes fewest mistakes 


Theory is wonderful stuff, but 
is at times at variance with fact 
Usually theory is wrong—but not 
always. Don't hold to either blindly. 
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for longer-lasting 


Ball mill equipped with Farrel-Sykes 4 Farrel-Sykes herringbone gears used in 
geors. The drive gear is 140” diameter, @ the headstock of o lathe. 
18” face. 


BLUEPRINT 


GEARS 


This diagram, which illustrates the nature of the contact between 
a pair of Farrel-Sykes herringbone gears, shows why these gears 
continue to operate smoothly after so many years of service. 

The lines of contact are oblique across the face of the teeth, 
and the pressure is evenly distributed over each tooth, from tip 
to working depth line. This means that there is no tendency for 
the contour of the teeth to wear unevenly. 

The quiet, vibration-free performance of these gears results 
from extreme accuracy of tooth spacing, contcur and helix angle, 
and other qualities inherent in the Farrel-Sykes method of 
gear generation. Precision manufacture and the use of highest 
grade materials also contribute to long gear life. 

Farrel engineers are available to assist in working out unusual 
problems invoiving gears or speed reducers. Write for further 
information. 


FARREL-BIRMINGHAM COMPANY, INC., ANSONIA, CONNECTICUT 
Plants: Ansonia and Derby, Conn., Buffalo, N. Y. 
Soles Offices: Ansonia, Buffalo, New York, Boston, Pittsburgh, Akron, Detroit, Chicago, 
M his, M polis, Portland (Oregon), Los Angeles, Salt Lake City, Tulsa, 
Houston, New Orleans 
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Farrel-Sykes herringbone gears are 
made in any size from ‘4 to 20'0” 
diameter, for any power capacity 
and speed. 


SPEED REDUCERS 

Farrel speed reducing units are 
available in a wide range of ratios 
and capacities. Designs include 
single, double and multiple reduc- 
tion units, right angle drives and 
drives to meet special requirements. 


Farrel speed reducers. 


Skip hoist driven by two motors through 
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The U. S. Steel Supply team TIPS— continues 


. Formulas are useful tools, as 

that gives you helpful in engineering as gages are 
in shopwork—and just as likely to 

get out of kilter or to be inadequate 


personalized service 


the ability to think 


BDon't be afraid to meet people; 
getting along with others is essen- 


tial for getting along with vour 


personal upgrading 


Rep yourself as broad and ver- 
satile as you can. Specialists are 


spectacular, but most of them work 


for versatile executives. The man 


who is a good jack of all trades 


is usually a master of men 


The modern shop executive has 
to have a working knowledge of 
accounting office routine, sales, 
purchasing and plain old English 
grammar. Without it, he’s a lamb 
at the shearing when the service 
departments go to work on him 


Our salesman 
hi k -actice simple arithmetic 
puts t 1S team to wor every chance you get. Our greatest 


mathematical wizards their 
; for you! stumbling in simple addition and 

subtraction, which in our business 
is stumbling into scrap 


CWUPPLYING your steel requirements becomes our team objec- 


b) tive when you tell your needs to your U. S. Steel Supply Ot isn’t enough to be smart i 
salesman. Behind your salesman is a team of technical experts, You've got to temper smartness ' 
| each one a specialist in his field . and your business receives with plain horse sense and depend- 
the attention of every member of the team who can contribute ability. And most important: be 
i to its progress sure your smartness isn’t accom- 


panied by intolerance. 


What do you need”? Steel? Tools? Special purpose equipment 


or machinery’? Advice on working an unfamiliar type of steel? 


Help in meeting a pressing delivery date? Give your order to Foolishness is so common a trait ee 

your U.S. Steel Supply salesman. He will see that it gets imme- | that a man can be a business suc- ei 
diate attention from the U. S. Steel Supply specialists best cess just because he’s less foolish 

qualified to serve you than his fellows. So check every au 


decision. 


YOUR “ONE CALL’ SOURCE OF STEEL SERVICE 
Dont go off half-cocked. Idea, 


suggestion, bawling-out or com- 
U. Ss. STEEL SU PPLY pliment—be sure your facts and 
plans are straight before you 
broach them 


UNITED STATES STEEL SUPPLY DIVISION, UNITED STATES STEEL COMPANY 
HEADQUARTERS, 208 So. LA SALLE CHICAGO 4, ILL WAREHOUSES COAST.TO-COAST 
Werehouses ond Soles Offices: BALTIMORE BOSTON CHICAGO CLEVELAND: LOS ANGELES M/LWAUKEE 
MOLINE, HLL NEWARK PITTSSURGH PORTLAND, ORE ST. LOUIS TWIN CITY (ST. PAUL) 


Seles Offices: INDIANAPOLIS KANSAS CITY, MO. - PHILADELPHIA - PHOENIX Le signs and posters mean any 
ROCKFORD, ILL. - SALT LAKE CITY » SOUTH BEND © TOLEDO - TULSA - YOUNGSTOWN thing, or are they just dust-catch- 


ing targets? “‘No Smoking” should 
mean it—or come down 


75th anniversary issue 


for the b. I ilas can’t replace 
as 
~ 
‘ 
‘ 
4 
7 
| 
= 
A 72 
i 


The massive weldment you see being machined in the 
illustration above is the column for a large vertical broaching 
machine. It is another typical example of thousands of } 
precision Steel-Weld Fabricated parts and assemblies 
produced and machined by the Mahon Company for manu- 
facturers throughout the country. If parts or assemblies in 
your product could be redesigned and produced to better 
advantage through Steel-Weld Fabrication, or, if you are 
faced with a limited production of a product involving heavy 
pieces in which pattern costs are a consideration, you can 
turn to Mahon with complete confidence. You will find in 
the Mahon organization a unique source with complete, 
modern fabricating, machining and handling equipment to 
cope with any type of work regardless of size or weight 
- +» @ source where skillful designing and advanced 
fabricating technique are supplemented by craftsman- 
ship which assures you a smoother, finer appearing job, 
embodying every advantage of Steel-Weld Fabrication. 4 


THE RR. C. MAHON COMPANY 
DETROIT 34, MICHIGAN 


eA 
; . 
> 
| 
Engineers and Fabricators of Steel in Any Form for Any Purpose 
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TIPS—continued 


NEW EASY WAY TO SELECT 
THE RIGHT PUMP FOR THE JOB 


Safety regulations are so im- 
portant that it’s essential to see 
that no pictures, bulletins or 
sketches incorporate violations. If 
you look safe and act safe, your 
men will be more conscious of the 
need for safety 
ware 


capacity 


| 
men. Keep the display 
and you'll keep it effective; point 
the finger of scorn at individuals 
and your- 


objective 


and you'll pillory them 


self. 


This” 
TUTHILL PUMP 
GUIDE Helps You 
Find the Answer 


Don't wear your heart on your 
sleeve. If there’s an easy way to 
get you “where you live,” some 
joker will always take pleasure in 
doing just that 


To save you ume and trouble in selecting the 
chill 
engineers have developed this revolutionary new 


Pun Guide Here 


Have basic conversion figures, 
decimal equivalents and such like 
on the hip, ready for a fast draw 
Don’t depend on charts, tables and 


pump best suited to your application, Tu 


in One easy-to-use Chart, 1s a volume-full of intormation 


on the complete line of Tuchill Pumps 


At a glance, it shows you the services for which 
each model ts built, together with performance char- 
acteristics, types of packing, mounting styles and 


distinctive features that enable you to fic the pump 


tO your nee rather than the need to the pump 


reference books for all the mathe- 
matical tools of the trade. Hand- 
books are to shop practice like the 
department is to an extin- 
.. better, if you have time 


fire 
guisher . 


Copies of this helptul guide are now available on 


request Write for yours today- gauon 
Try awarding a “white elephant” 
or “bull of the month” to the gang 
or department that does the poor- 
est job in some respect. This “kid- 
ding” will be taken seriously in a 
determined effort to lose the award 


promptly. 


HANDBOOK ON DESIGNING 
FOR QUANTITY PRODUCTION 


Prepared and Edited by HERBERT CHASE 
Second Edition, 564 pages, 417 illus., $7.50 
Not only 


Transfer men to help them, not 
you. If you try to pass on lemons, 
you'll get lemons in transfers, and 
one source of morale will go sour. 


Now you can avoid the necessity for redesign will you be able to form 


the original design quicker, but now you can be sure to make it a more economical Wren you check on a mistake, 
check for not for a goat 
Use each mistake as an object les- 
son to remove causes 


design that is suitable for mass production, In this book you get design pointers on 


pauses 
materials, the advantages and drawbacks for the various high-production methods, data 


osts and material costs, and page after page of design suggestions and 


__SEE THIS BOOK 10 DAYS FREE _ 


on production « 
rules 


Gives practical design informetion on 


such production processes as McGraw-Hill Book Co 


Send me Chase's HANDBOOK ON DESIGNING FOR QUAN. 
TITY PRODUCTION for 10 days’ examination on approval 
In 10 days I will remit $7.50, plus few cents for delivery 
or return book postpaid (We pay delivery if you remit with 


330 W. 42nd St., NYC 

coupen; same return privilege | 

| 

| 


Be. sure, when you pry into 
men’s private lives, you're doing it 
for the good of the group, not to dig 
up personal dirt or to get something 
on somebody. What a man does 
outside working hours is none of 
your business unless it affects his 
work. 


die castings 

sand castings 
permanent-mo'd castings 
stampings 

impact extrusions 
die-forged parts 
cold-headed parts 
wire-forms 

screw-machine die forgings 
plastic moldings 


Name 


Address 
Cty Lone State 
Company 
Posttion FWA-11-82 
(This offer applies te U.S. only) 


| 


| 
| 
| (print 
| 
| 
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Miniature Precision Ball 


are used in aviation instruments, railway and 
marine indicating and recording 
devices, cameras, 

medical appliances, and 

many other fine mechanisms. 


To eccommodate sholis than above, while 
fetoining minimum od. dimensions for 
reduction of kqoring requirements. 


* 418 5532 5632 #614 


1 St 8 (0) 
468 Bore (8) 1290" | 1250" | | 1875" 
iw | 10937" 
1-116 
"49 95 
02" (B) + 0000" — .0002" (W) + .000" — .001" TOLERANCES SAME AS STANDARD RADIAL SERIES 


SEPARABLE MAGNETO SERIES 
| | Oesigned for certoin oscillating movements, com — 
bining rodiel loed and single direction thrust. 
Consult us concerning epplicetion of these 

bearings. 


5632C * 3M * 4M 
2500" 3129" 3125” 125° 0.0 (0) 879 £200" 329 


* 518m 


07812" 09375° 30 1875 Bore (8) 07812" 09375 

09375" 10937" 10937" 10937" width 0781 09375" 10937" 

51/16" $-1/16" 6-1/16" 73/64" 5-364" 5-116" 7-116" 16" 
13.2 2 Load Rating (ibs) 5000 rpm 18 66 $2 95 


B 
AS STANDARD RADIAL SERIE! 
O AVAILABLE WITH FLANGE OR GROOVE 


*Subyect to variations with non meta 


TOLERANCE AME A TANDARD RADIAL SERIES 


SER ea ANGULAR CONTACT 
duty series to withstend heovy loods Hos self-retaining feoture eliminating need for 
ond shock in applications where jewel bearings ¥C 2% reteiner or cap, for redial end thrust loods. 
re 


“47 hove sufficient strength. Self-cligning Greater load copecity than pivot series. For cone 


4 degrees. or stroight through sheft, 
0590” 1181" 1575” 1968" 2953 00 125 1875 2500° 750 
472" “5” Weatn cw) 9375" 1406 1406" 
020° 030” 040° haft (SE) Max (without cone) 4a oor 1250° 
4-164" | 4-132". 43/64" 4-116") 4-332", P Shatt Min 850" 124° 
Load Rating R&T 1000 rpm _ 55 22 6.0 10.8 25.0 410 Cone (C) Max t t t 


TOLERANCES (0D) 00" — 0002" (Ww) LERAN Eccentricity same as for Pivot 
ECCENTRICITY DEPENDS ON SHAFT RACEWAY ANC O.D. CONCENTRIC WITHIN 0008" & Sene nsult Engineering Department for other angles and , 
Prefixes indicate material St ‘no pr vel is bearing steel. [SAE 52100). Indicates also available in 440 stainless. Order with prefix 


WY indicotes also avoilable in 25 beryllium. Order with prefix “NM 


MPB ball bearings 


are available in ten series and more than 120 For more than 20 years MPB bearings have 
different types and sizes which normally can contributed to the operation of precision mech- 
be supplied from stock. The variety of MPB anisms. A pioneer in designs and dimensions 
bearings provides a ready solution to some of "0 being internationally standardized, MPB 
has also originated many precision manufac- 
turing techniques. All MPB bearings are ground, 
honed, lapped and/or burnished in accordance 
with highest quality practice for optimum oper- 
ating characteristics. 

Complete specifications are given in our new 
universally accepted in larger engineering bulletin #52 B, Your copy will be 
quality equipment. mailed immediately. 


the most difficult miniaturization projects. 
Manufacturers and users of small precision 
mechanisms can now enjoy all the well known 
advantages of anti-friction bearings (accurate 
alignment, long wear, freedom from attention) 


Miniature’ /recision Bearings 


Incorporated Keene, New Hampshire 


**Pioneer Precisionists to the World's Foremost Instrument Manufacturers”’ 
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Bearin th 
ms 4 
» = 
: SUPER-LIGHT RADIAL SERIES 
Deep-groave, full-roce, rodialtype beorings of 
heavy duty design, combining large leod cope- 
Gearing We 2 2 Bearing No 
ot (0) 100 a 
Bore (8) 21875 2500° 
woth (W) 1093 1250° 4 
Load Rating (ibs ) $000 rpm 15 42 69 
: TOLERANCES (0) 00" = 
ig* For applications of medium speed, light lood, 
low torque ond minimum cleerances. Stolnless 
00 (0) 2 
| Bore (8) : 
Ba 16° : 
Load Rating (Ibs ) 100 
‘ TOLERANCE AVE | 
ABOVE BEARINGS A 4 
weight 
friction te 
Ais 


the most uniquely useful metal in the book— 
hard, strong, beautiful, everlasting 
when @ Our Development Engineers and Research 
and orders Staff are at your service. Let us work with you. 
Allegheny Ludlum Steel Corporation, Oliver 
Building, Pittsburgh 22, Pa. 


You can make it BETTER with 


Allegheny Metal 


Time 
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FINISH GRINDING 
OPERATION ELIMINATED 


STERLING SPEED-TROL! 


Speed-Trols on boring machines at Lear, Inc., 


Grand Rapids, Mich., resulted in elimination 
of a grinding operation and a reduction in 
manufacturing costs. This was accomplished 
through Speed-Trol’s infinite speed adjustment 
and accurate speed regulation which allowed 
telection of the best cutting Speeds for Carbo 
loy or diamond tipped boring tools and boring 
to extremely close tolerances which obviated 


the need for a former final grinding operation. 


STERLING SPEED-TROL 
GIVES YOU VARIABLE SPEED 
CONTROL NECESSARY FOR: 
EQUIPMENT ADAPTATION TO: Sequence 


synchronizanon — operators abilities - load 


Variations due to difterences in quantity, 


quality, weight, size, tension, hardness or shape 
of material to be processed, machined, con- 
veyed, blended, mixed, etc 

PROCESS CONTROL OF: Temperature— 
viscosity — level — pressure — tlow — etc 

TIME CONTROL OF: Baking—drying— 
heating — cooking — pasteurizing — soaking — 
chemical action — etc 


With Speed-Trol you get the maximum in 


TE R L I a G sP EED-TR OL production, plant ethciency, quality and profit 


OTHER STERLING ELECTRIC POWER DRIVES: 
STERLING SLO-SPEED (GEARED) MOTORS 
® STERLING KLOSD AND KLOSD-TITE (NORMAL SPEED) MOTORS 
DRIP-PROOF + SPLASH-PROOF + TOTALLY ENCLOSED 


TOLLLUSTRATIONS 


showing how Srerling Elec- 


tric Power Drives reduce 
production costs. W rité for 
Bulletin No. A-100 


TERLING 
MOTORS 


Plants: New York City 51; Van Wert, Ohio; Los Angeles 22; Hamilton, Canada; Santiago, Chile 


Offices and distributors in all principel cities. 
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QUALITY GEARS! 


BILGRAM GEARS ore made to 
your specifications . . . to assure 
you the exact gear you want. They 
are manufactured with great preci- 
sion by a company supplying indus- 
try with quality gears for many 
years. We shall be pleased to quote 
price and delivery. Write us today. 


HYPOIDS 


NON CIRCULAR 
BILGRAM 
ovat GEAR and MACHINE WORKS 


Manufacturers of Bevel Gear Generators 
Champing Machines 
t 1217-1235 SPRING GARDEN ST. 
BEVEL GEARS . . . Straight ond ‘ ' PHILADELPHIA 23. PA. 
Spiral Teeth 


USE THE PRODUCT INDEX 
in this issue as your handy guide 
to every advertised product 


Over 400 companies... and the latest 


facts about their products... are featured 


in these advertising pages. 
AS 
(marERiALs 
C 


AS 
OMPONENTS? IN FRONT OF BOOK 
CHECK ADVERTISING _ 
INDEX FOR PAGE NO. 
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MUELLER 


Perennial 


PIONEERS BRASS CO. 


Every day throughout its mature business 
life (1891), Diefendorf has been a pioneer 


in the development of new methods and ma- 


oe yA terials in making gears—new applications “600” SERIES 


and technics in giving propulsion to industry 


through good gearing. 


, 3 Diefendor{ engineers are available for 
a 4) planning another 75 years of progress. 
DIEFENDORF GEAR CORP. a better 
\ ¢ SYRACUSE, NEW YORK 


0 i FE N DOR bearing bronze 


GEAR 


containing no 


hard-to-get tin 


Typical forged parts and rod shapes 


produced from Mueller Brass Co. 
“600” Series bearing bronze 


SPUR 
SPIRAL 


eo BEVEL 


a RM s If you use gears, connecting rods or other parts requiring bear- 
ru Ww ing properties, it will pay you to investigate "600" Series, a 


e WORM GEARS high strength bronze thot contains no tin. "600" Series outper- 


forms phosphor bronzes and other bearing metals . . . it will also 
° SPROCKETS save time, money, and material. "600" Series bearing metals 
can be forged into relatively complicated shapes and produce 
e RACKS @ forging of close-grained homogeneous structure impossible to 


get in a sand casting. The forged shape is closer to finished 
size than a casting, often requires less machining, and elimi- 
Be nates the need of a bushing. "600" Series is available in stand- 
In Any Size — 

7 : ard and special extruded shapes in 12’ mill lengths. These 
Quantity or Material alloys have a low coefficient of friction, a tensile strength 22 
Send For Estimate times greater than cast phosphor bronzes and high resistance 
No Obligation to corrosion. There is a "600" Series alloy with the properties 

: to fit your bearing metal need . . . write today for further facts. 


MUELLER BRASS CO, 


PORT HURON 18, MICHIGAN 


GEAR “COMPA 
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section B 


WHATS AHEAD 


i ORMING materials by pouring 
or squeezing them in a mold is one of the earliest 


methods devised by man for producing a usable 


product. For centuries, casting was the only method 
for the practical manufacture of large metal objects 
man who could sand-cast a 
James Watt had no 


trouble obtaining a cast-iron cylinder barrel for his 


In ancient Turkey, the 
cannon was highly regarded 
steam engine, but he had to wait 11 years for a 
machine to bore it with the necessary accuracy. The 
foundryman and the blacksmith ruled supreme in 
yesterday's Metalworking—right into the days of 
American Machinist's infancy. 

In recent years a new attitude has entered foundry 
operation. Along with the handed-down father-to- 
son rituals there is a trend toward proven scientific 
Many 


foundries have gone from the questionable merits of 


control for both supervision and technology 
a “craft” to the more positive program of engineered 
and calculable manufacturing 

Recent defense planning may well indicate a re- 
newed appreciation for cast products in the years 
ahead. It started with a miscalculation. Planners 
based so many projects on the use of forgings that 
they suddenly found themselves far outdistancing 
the total forging capacity of the country. The only 
relief was in the foundry. There, somewhat sur- 
prised, they found many improved techniques which 
not only competed favorably with forging, but in 
ome cases 
Product simply the 
hortest straight line in time and space from the 
With the 


ncrease in labor and overhead costs, machining time 


proved more practical 
manufacturing efficiency is 


aw material to the shipping platform 


“Iron seemeth a simple metal 

but in its nature are many mysteries 

And men who bend to them their minds 
shall, 

in arriving days, gather therefrom great 
profit, 

not to themselves alone, but to all man- 


kind.” 
JOSEPH BLANBILL (1650 


THE NEXT TEN 


is expensive. Increased materials costs demand a 
reduction in the amount of chips, or scrap, produced 
Some of the new high-temperature alloys are diffi- 
cult, and sometimes practically impossible, to ma- 
at least initially. Casting 
can produce a part most closely to its finished form 
with the minimum of operations. This is especially 
true of the more recently developed casting tech- 
niques, such as investment casting, centrifugal cast- 
ing, and shell molding. Die casting is even more 
efficient, but for lower-temperature materials. Thus, 


chine or even to forge— 


casting is being considered with renewed interest 


for many parts previously planned with othe: 


methods 


whats ahead 

In the next ten years, casting techniques which 
are now on a comparatively small scale will come 
into widespread production use. The result will 
be a casting, in practically any metal or alloy, having 
a quality far superior to its present-day counterpart. 

Gray-iron-sand casting production in the US to- 
day is about 15,000,000 tons per year. This is in 
addition to some 75,000,000 tons of finished steel 
and steel castings. Malleable-iron castings amount 
to something over 1,000,000 tons per year. A com- 
paratively new material, ductile iron, shows con- 
siderable promise for the years ahead. As both its 
carbon and silicon content can be varied, its physical 
properties are controllable to provide strength, 
ductility, rigidity, hardness, or good machinability. 
In structure it differs from malleable iron in that 
malleable has a flake form whereas ductile iron pro- 
vides a spheroidal grain. It is expected that ductile- 
iron casting consumption will be 5,000,000 tons in 
ten years. For the conventional ferrous materials, 
the demand for castings should increase about 25°; 
the next decade, barring an all-out military 
effort, The latter, of course, would increase this 
figure considerably 

However, the greatest increase, percentage-wise, 
in the growth of cast metals is expected for alumi- 
num and magnesium. Aluminum alloys have proved 
extremely useful as replacement materials for other 
metals in short supply and in many products are 
now the preferred metal. If they achieve wider 
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YEARS IN 


acceptance by the automotive industry, for one, (as 
they almost certainly will) the growth will be 
tremendous. 

Magnesium, as much of its present use is in 
military aircraft, may actually decrease in demand 
quantitywise after 1955, if the defense drive sub- 
sides. However, its good strength-to-weight ratio 
plus the practically unlimited supply should con- 
siderably increase its application to civilian products. 
At present, many potential casters of magnesium 
consider it too hazardous to handle, but better 
handling equipment, education, and safety training 
should eliminate this fear. A number of foundries 
are now casting magnesium without serious diffi- 
culty. 

Sand casting is still, by far, the most extensively 
used production casting process. With some modi- 
fications it will continue at the top of the list. What 
can you hope for from the foundry of tomorrow”? 

Lower cost per pound of casting will result 
from the trend to almost complete mechanization 
of molding and pouring operations. Casting output 
per hour will be increased from 200 to 1000% or 
more, with improved quality and fewer rejections 

Synthetic sand instead of natural sand for molds 
will improve the surface of cast metals and will 
minimize the silicon inclusions and imperfections in 
cast surfaces that so drastically reduce tool-life. 
Synthetic sand is pure, graded, silica sand mixed 
with a specially prepared clay binder to suit the 
specific conditions, rather than natural sand con- 
taining a wide variety of particle sizes and its own 
clay, used as mined. Also, more foundries will use 
concrete molds and cores for large castings, because 
of their greater durability, high accuracy, and ease 
of storing. Cement in the mix reduces the amount 
of hand finishing required, makes immediate pouring 
unnecessary, offers smooth surfaces as-cast. Most 
of the sand is recoverable and reusable, as well 

Minimum tolerances for conventional sand casting 
will continue at about 1/64-in. per in., but the per- 
cent of castings held at this tolerance will be con- 
siderably higher. Also, the much larger tolerances 
sometimes called for today will be greatly reduced 
and the quantity of material now provided on the 
casting for finish machining will also be reduced 
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More dependable metallurgical analysis will re- 
sult from better temperature and furnace atmos- 
phere control Also ultrasonic waves are being used 
successfully in experiments to keep the molten metal! 
well mixed. Wider use of control laboratories in the 
larger foundries and centralized laboratory service 
for smal! foundries will also help in this direction. 

Plastic, plaster, and metal patterns for molding 
will take even greater preference over wood pat- 
terns. Plastic will probably be the principal pattern 
material in the years to come. Metal patterns are 
more accurate than wood and more stable. They 
also give much greater life for production molding 
However, these patterns are extremely expensive; 
are presently limited to high production. New 
metal-patternmaking techniques may reduce this 
cost 

The internal soundness of castings will be much 
mere dependable. Until recently, very few foundries 
could afford the internal inspection X-ray equip- 
ment necessary, and X-rayed castings demanded a 
sizable premium, Now internal checking can _ be 
done at much less expense using radioactive Cobalt 
60, available from the Atomic Energy Commission 
By 1962 most foundries should be providing interna! 
inspection as a regular and inexpensive service. 

Relatively recently, the importance of sulfur a 
an unfavorable element in gray iron has been es- 
pecially recognized. Better control of sulfur will 
lower casting hardness, provide greater strength 
and improve machinability 

On the darker side is the manpower situation fo: 
tomorrow's foundry 
hip programs are far below the need for tomorrow's 


Today's foundry apprentice 


foundrymen, in spite of dust-control systems, mech- 
aunical handling and molding, and other improve- 
ments. Something positive must be done to encou: 
age interest in the foundryman’s trade 

Pricing may also be slightly different in the 
foundry during the next decade. Whereas today’s 
casting price is based primarily on pounds of metal, 
tomorrow's price may stress more heavily a quality 
factor. If, as is expected, castings will be produced 
‘o accurately that for some castings, only finish 
required to complete a part, then the 
must expect to pay a premium for the 


grinding 
purchase: 
machining time saved. Foundrymen are likely to 
evaluate casting in terms of lower manufacturing 
cost. Thus the purchase of more productive foundry 
equipment will be justfied and both producer and 
purchaser will share in the lowered manufacturing 


cost 


shell molding 


Shell molding is a form of sand casting. Developed 
during WW II, it is also known as the Croning 
Process or the “C” process, and is the first major im- 
provement in sand casting since the invention of 
the flask. Although there is still much controversy, 
to be overcome and much development needed, 
there is little doubt that it will tremendously influ- 
ence tomorrow's foundry operation. It is a produc- 


B> 


what does the user ask of tomor- 


foundryman? 

Castings with less sand inclusions in the 
surface 

Reduced porosity 

Fewer biowholes 

More dependable metallurgical analysis 

Greater intricacy of detail; especially thin 
webs 

Closer tolerances 

Higher physical specifications 

Better alloys 

Ability to readily jig consecutive castings 
in production machining operations 

Lower cost per pound, especially in over- 
head 


tion molding process; does not appear practical fo: 
small-quantity orders, 

In place of the clay added as a bonding agent 
n conventional “synthetic sand” molding, a plastic 
resin powder such as urea is mixed with pure, 
graded, silica sand. This mixture is spread over a 
metal pattern and heat cured, thus providing a much 
tronger bond for the sand and permitting the mold 
to be made in the form of a thin shell rather than 
the massive sand mold. After curing, two mating 
halves of the mold are joined together and either 
placed in a rack for pouring “as is” or given some 
additional support in a flask for pouring. Most 
‘astings need no additional support. As soon as the 
poured metal has solidified, the remaining shell is 
readily stripped from the casting 

Shell molding provides a number of advantages 
First, it produces a casting with a quality rating 
almost equal to, and sometimes surpassing, invest- 
ment casting. Production tolerances of 0.002 to 
0.004 in. per in. are readily obtainable, and large 
castings have been made with less than 0.0015 in 
per in. deviation. This process uses less than 10° 
of the sand needed for conventional molding, and 
the process lends itself to mechanical molding 
methods. A number of companies are now selling 
machines which produce shells automatically. Shell- 
mold size range is wide. Castings from under one 
pound to more than 200 lbs are commercially feas- 
ible. However, the process will probably find its 
widest use in castings weighing 50 lbs or less 

Any metal can be cast, and many castings pre- 
viously requiring considerable machining can now be 
ised as they come from the mold. Less finishing is 
required than formerly, and shell molding also 
permits casting holes and undercuts in place which 
formerly could not be cast with any practical ac- 
curacy. Abrasive sand inclusions in the as-cast 
metal surface are practically zero. The shell struc- 
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ture of the mold improves its casting characteristics. 

This process will also start, a new business— 
that of custom mold-making, in which pattern- 
makers or individuals will set up a few mold-making 
machines apart from the foundry to supply shells 
on order. Thus, by eliminating the clumsiness of 
sand handling, casting can be integrated very 
closely with machine-shop operations. 

At present, at least five plastics manufacturers 
are selling the phenolic, or urea formaldehyde, 
resins used in the process. Total industry consump- 
tion for 1952 is expected to be between 2,000,000 
and 3,000,000 lbs, with an increase of 10 to 12 
times that in the next 5 years. 

Technical problems to be overcome include: 
Warpage 

Time 

Cost of plastic 

Cost of metal patterns 

Sand loss in large production 


Warpage can be overcome by prope! curing and 
truly flat pattern plates. Mechanical molding, with 
variable control of coating and curing, will prevent 
this trouble. Time for mold making is divided be- 
tween the steps involved and the curing time 
Mechanical processing will improve the former, 
while better heat control and improved plastic 
binders should reduce curing time. The cost of 
resins should decrease as the demand makes it 
possible to produce these materials in really large 
quantities. 

Metal patterns are necessary as a result of the 
450 to 600 F curing temperature. Although they are 
expensive, these patterns offer control of dimensions 
tolerances, and shrinkage to thousandths, rather 
than to fractions, of an inch on a shrink scale. Again, 
demand should develop new and faster methods for 
making these patterns. Some will probably be in- 
vestment cast and finished to size. If the process 
is used in a large-scale operation, sand will be re- 
claimed by burning out the resin. Companies will 
sell pre-mixed sand and resin, and will probably 
provide reclamation service for their customers. 

Capital equipment now installed in foundries is 
a major deterrent to the acceptance of shell molding 
Foundry-molding, sand-mixing, and sand-cleaning 
machines are very expensive and have little appli- 
cation with shell molding. Foundries must see a 
real future for a process that will obsolete their 
major assets. 

Casting impregnation, using high-vacuum (29.5 
in. Hg) and pressure, is a relatively new technique 
utilizing an old idea. It effectively seals micro- 
porosity and casting voids: saves otherwise poor 
castings, and machining time, as well as improving 
the pressure retaining characteristics of sound cast- 
ings. The process is expected to find considerable 
acceptance in the year ahead. Air in voids is extract- 
ed at high vacuum. Then a sealant composed of 500- 
mesh metallic flour in a sodium-silicate carrier is 
introduced until castings are covered. Next, air is 
applied at 100-psi pressure to force the sealant into 
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the casting, Thus a sub-surface, invisible, impregna- 
tion seals the casting against pressure loss. Castings 
stand higher operating pressures, and higher work- 
ing temperatures are possible than with plastic seal- 
ants 


investment casting 

Investment casting is an ancient process; has been 
used by jewelers for centuries, but only in recent 
years was recognized for its value tc Metalworking. 
Here are some of the process improvements ex- 
pected in the years ahead: 

Melting of all metals will be done with new 
equipment already designed to control completely 
the chemical and physical environment of the 
molten metal from the time the metal is charged 
as a refined ingot until the final cast product is 
discharged semi-cooled. This control will utilize 
partial or complete vacuum, will introduce inert 
or active gases at pressures above or below atmos- 
pheric pressure, or will utilize the cyclic treatment 
of melting and solidifying metals by various reduc- 
tions and elevations of pressures with alternately 
active and inert gases, to produce alloys having 
chemical and physical properties now commercially 
unknown. This technique will be used to cast alloys 
of titanium, molybdenum, chromium, and other ac- 
tive metals into intricate parts having precise di- 
mensions. 

Alloys used for these castings will be processed 
in other ingotting equipment designed to produce 
ingots free from gas, slag, segregation contamina- 
tions, and other structure differences. These prep- 
aratory techniques will prove applicable to large 
ingots in regular steel-mill operations wherein suc- 
cess will depend more on yield of high-quality 
metal than upon further basic improvement in alloy 
quantity. Experiments now complete have proved 
that segregation and pipe may be eliminated from 
ingots, slag will segregate and rise to the top, and 
grain size is refined throughout the ingot by apply- 
ing multi-phase vibratory forces to the ingot as 
it solidifies. 

Investment-cast precision parts will become much 
more competitive with other cast, forged, and 
formed parts as mass-production casting equipment 
is applied to cast, simultaneously, thousands of 
parts per cycle. These machines have been designed; 
will soon be in use. The rate of foundry loss will 
decline from the present industry average of 50 to 
60% of gross patterns invested, to less than 10% 
of the patterns invested. 

Development of shell investment molds using 
wax, plastic, or frozen-mercury patterns will greatly 
increase the size range of parts which may be suc- 
cessfully investment cast. 

Plastics hold much promise as the outstanding 
investment casting pattern material of the future 
At present, polystyrene is finding considerable suc- 
cess. Patterns for parts to be made from high-melt- 
ing point materials will be injection molded, then 
invested to produce large quantities of parts quickly. 
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die casting 


Di CASTING, considering its 
widespread use, is a comparatively new industry; 
started in the mid-1920's—that is, if we consider 
only the castings produced by injecting molten metal 
under pressure into the die. Die-casting in England 
includes what we describe as permanent-mold cast- 
ing, would also include the lead-soldier molds, and 
dates back considerably further. 

As we know it, die-casting is primarily concerned 
with zine, aluminum, and magnesium, although other 
non-ferrous materials are cast in comparatively 
small quantities. The major limitation on the appli- 
cation of this process is the melting point of the 
material to be cast 

What can we hope to see in the next decade of 
die casting” 

Faster casting cycles are demanded by all die- 
casters. This can be accomplished first, by using 
better controls for time, temperature, and pressure 
It will probably be done with electronic controls 
integrated to govern the process cycle more accur- 
ately. Also, for casting aluminum, automatic ladling 
would reduce the manual handling time 

Simpler machine maintenance will be effected by 
greater standardization of parts and controls. Also, 
machine designs will be simplified and preventive 
maintenance will be more widely adopted 

Safety in die-casting is particularly desired for 
the future. Equipment design should include fire- 
prevention and fire-control devices. Although much 
has been done in this field, there is more to do 
Magnesium die-casting, especially, will depend 
its future acceptance on better methods 
Another form of hazard is 
machine and die failure, which can spray out molten 


largely for 
for preventing fires 


metal. New designs will aim at reducing this danger 
by using better materials and improved engineering 

Machines having larger capacity will also be seen 
in the vears ahead, especially for casting aluminum 
and magnesium. The weight advantage for these 
materials makes them highly desirable for large 
castings, beyond the present machine capacity. The 
trend will be toward cavities in larger multiples, 
but away from combination dies. Making more than 
one part shape per shot introduces too many diffi- 


culties. At present, 20- to 30-lb aluminum castings 


are about the largest size that can be produced. 

Closer tolerances and reduced flash will be pos- 
sible as better locking-pressure devices are devel- 
oped for dies. This, however, is a constant problem 
as the balance between increasing casting pressure 
and increasing locking pressure is always shifting. 

Die-steels are at present developed beyond most 
of the other factors in die-casting. However, longer 
die life and more dependable characteristics are still 
desirable. Also, die materials will be developed 
to permit casting higher-temperature materials. 

There is no reason to believe, at present, that we 
will see large-scale die casting of ferrous materials 
in the next decade. However, it is possible. If 
ceramic-metal die materials are developed to with- 
stand the temperature, and a method of providing 
molten metal at the machine is provided, ferrous 
die casting will revolutionize the industry. 

Miniature die-castings in non-ferrous materials 
are expected to compete with screw-machine work. 
At present, machines making one piece per stroke 
and operating fully automatic produce better than 
300 pe per hr to extremely close tolerances and 
very intricate shapes. These machines also trim the 
flash automatically before ejecting the part. 

Zine is still the most widely used die-casting 
material, by a margin of 3 to 1 over aluminum 
In 1951, 225,000 tons of zinc were cast, and the all- 
time high was 275,000 tons. Estimates for the future 
range from 10% to 100%, and we would judge it to 
be about 25%, above today’s demand. The big 
growth will be in aluminum and magnesium with 
the largest volume gain in aluminum and the largest 
percentage gain in magnesium 

The alloy-certification program now in use by 
most reputable die casters will achieve even greater 
significance. This program guarantees the alloy an- 
alysis in the casting and protects the customer. Each 
casting is stamped to indicate certification. Guaran- 
teed analysis will spread to other materials. 

Much work will be done to improve die-casting 
finishes, especially for aluminum and magnesium. 
Effort now is to produce aluminum castings with 
inorganic anodized finishes to standards comparable 
with sheet aluminum. This is not possible at present, 
but is fairly certain of achievement 
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Bacx in 1877, the first editors 
of American Machinist sported celluloid collars, a 
new fad developed five years earlier as cellulose ni- 
trate, the first commercial plastic. It didn't pay to 
smoke one’s cigar too short! Then in 1909 phenol 
formaldehyde, or Bakelite, made its appearance in 
time to make possible the automobile self-starter. 
Despite its early beginning, the real growth of the 
plastics industry didn't start until 1925. Since that 
time more than 20 new basic plastic compositions 
have appeared on the market, most of them in the 
late '30's and early '40’s. And each of these mate- 
rials is capable of modifications and formulations to 
give a wide range of properties; provide thousands of 
applications. 

Research on materials has been most intense in 
the development of plastics with greater impact 
strength, higher heat resistance, and lower manu- 
facturing cost. Just as tough, high-temperature, 
and practically unmachinable metals have been de- 
veloped, so have tough, high-temperature, chemical 
resistant, and practically unworkable plastics been 
produced commercially. 

But along with the development of new materials, 
there has also been a corresponding development 
of machinery for forming and molding these ma- 
terials. In this direction, the goal is constantly to 
develop equipment to mold bigger and heavier plas- 
tic parts in shorter cycles. When hundreds of users 
of plastic-molding equipment were asked what they 
wanted, the answers were practically unanimous: 

1. Faster cycling 

2. Larger capacity 

3. Better controls 

4. Improved raw-material handling on injection 

molders 

5. Stronger materials 

Will the molders get what they ask for? Before 
we answer that, let us see where we stand today. 

Basically there are five methods of plastic mold- 
ing: compression molding, injection molding, trans- 
fer molding, extrusion, and casting. To these can 
be added the forming of parts by pressing from 
sheet. 

Compression molding is used almost exclusively 
for thermo-setting compounds, while injection mold- 


American Machinist ¢ MID-NOVEMBER, 1952 


plastic molding 


ing is equally exclusive for thermoplastic materials. 
Transfer molding is, essentially, a combination used 
to provide injection molding of thermosetting ma- 
terials. For continuous extrusion, the plastic is 
forced through a die and onto a continuous con- 
veyor belt, where it cools, sets, and is cut into the 
required lengths. Casting is done by adding a 
polymerizing material to a monomer liquid plastic, 
then pouring the mixture into a mold. Complete 
polymerization results in a solid plastic part. 

Sheet plastic is formed by using a press or by 
vacuum forming in a mold. Another technique is 
manual wrapping and curing with electrically or 
steam heated “blankets” or platens, depending on 
the form. 

Reinforced plastics, plastics combined with other 
substances such as metal or glass-fiber, hold par- 
ticular promise for tomorrow. Reinforced plastic 
sheet can be purchased ready for molding or, with 
available machinery, plastic can be combined with 
the other material right in the molders plant. The 
latter probably will be widely used in large-scale 
production, as one step in the operation sequence 

Faster cycling in compression molding will be 
obtained by improved raw-material loading, im- 
proved mold heating (which may include dielectric 
heating), and better control of press action to permit 
rapid advance and then slowing for final pressing 
Air clamping through mechanical toggles and mech- 
anical motions for other operations instead of hy- 
draulic will also shorten cycle time. Injection mold- 
ing machines are now designed which use a new 
method of clamping and shooting to increase the 
speed of both. Injection pressure will stay the same 
as now or drop, as more emphasis is placed on pre- 
plasticizing techniques. The latter is especially true 
for machines over 16-0z capacity 

Machine capacity for both methods will keep 
ahead of demand. A 500-0z machine is now being 
built, and larger machines are readily possible 
Large machines will tend, as now, toward single 
cavity, large part molding. The 2000-ton clamping 
capacity will be increased to 3500 tons or higher. 
This will permit larger pieces and larger dies; also 
thinner sections over large areas. 

Electronic control will be more widely used and 
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feed control will be by weight instead of by volume 

Increasing labor costs are creating a constantly 
increasing demand for automaticity. The trend is 
toward small, fast, automatic machines rather than 
large, semi-automatic equipment requiring individ- 
ial operator attention 
greater demand for the larger, slow equipment as it 
provides a manufacturing method that is faster 
than other methods requiring component manufac- 
ture and assembly. 


However, there is also a 


powder metallargy 


© urnent demands on machin- 
ing facilities have focused more and more attention 
on the powder-metal method of producing metal 
parts. By pressing powdered metals between punches 
in a die having the true negative shape of the 
desired part, then sintering the resulting compact, 
‘trong parts for structural and other applications 
are formed. The process eliminates machining and 
finishing operations, with attendant savings in ma- 
terial because there is no scrap. 

Production is usually fast and porosity or density 
can be controlled to meet specific requirements; 
dimensional accuracy and good surface finish are 
achieved as a matter of course. One of the principal 
applications of the process is to make parts that are 
otherwise impossible. For example, parts are made 
from several divergent materials which do not alloy 
in the molten state. These include metallics, non- 
metallics and intermetallics combined to give a prod- 
uct that retains the desired characteristics of each 
material, Such products include copper combined 
with steel to make a self-brazing alloy: mixtures of 
copper, tin, iron, lead, graphite, and silica, to make 
heavy-duty friction surfaces; and copper combined 
with carbon as in commutator brushes. 

Parts of precise dimension made of materials too 
hard or brittle to permit any other method of shaping 
represent another good application of powder metal- 
lurgy. Still another is the production of parts with 
controlled porosity, extremely high density, fric- 
tional characteristics, or controlled inductance; none 
of these characteristics being controllable by any 
other process. So called “oilless’ bearings are 
classic examples of the value of controlled porosity 
in powdered-metal parts. These bearings are im- 


Mold materials are being developed to provide 
improved life, and mold-making techniques are alse 
improving. Sprayed-metal molds are expected to 
have wide application. They are used now for small 
items such as injection molded doll’s heads, to 
vacuum forming of giant aircraft blisters from sheet. 
The mold is made by spraying metal on a pattern 
to form a very exact reverse duplicate of the pat- 
tern. This shell is then stripped from the pattern, 
backed up with more metal, and used for molding. 


pregnated with lubricant after sintering so tiny 
channels between the pores act as reservoirs for the 
oil supply and also act as channels through which 
the required amount of lubricant is drawn to the 
bearing surface by capillary action. 

Infiltration is one of the latest developments in 
powder metallurgy to obtain exceptional physical 
properties. In this operation, copper pellets, or 
slugs, are placed on top of “green”, or unsintered, 
briquettes before they enter the furnace. Sintering 
temperatures melt the copper, which diffuses uni- 
formly throughout the structure of the briquette, 
increasing density and therefore materially improv- 
ing physical properties. Tensile strength of an iron 
compact impregnated with copper may be between 
50,000 and 100,000 psi, while that of an ordinary 
iron-copper compact (2 to 11 “% copper) will average 
between 30,000 and 45,000 psi. Often lead or bab- 
bitt is employed for impregnating; sometimes non- 
metallic materials are used. Jet-engine blades 
having a yield strength of 90,000 psi are now possi- 
ble by the infiltration of copper alloys through iron- 
powder parts. These powdered-metal parts are capa- 
ble of withstanding three to four times as much 
vibration as 403 stainless and eight times as much 
as carbon-steel blades. 

Iron-alloy parts are hardened by conventional 
heat-treating methods such as quenching and tem- 
pering. Surface hardening by nitriding, carburizing, 
and other heat treatments is often used as well. 
Carburized iron-powder parts can be hardened to 
any depth of case desired, up to full penetration. 
Density and porosity of carburized parts is about 
the same as the base metal before carburizing. Car- 
burizing causes some dimensional growth and warp- 
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age which may sometimes necessitate machining 
if tolerances are close, however, it is seldom neces- 
sary to remove any great amount of stock. 

Besides iron-base powders, others also respond to 
conventional heat treatment. Electroplating of pow- 
dered metal parts is common with conventional 
plating metals. Best results are obtained with dense 
parts because those of low density are likely to trap 
the electrolyte in pores — later causing damage to 
the finish. Staining or coloring is also a satisfactory 
finishing process, as is baked enamel. 

Tensile strength, ductility, and impact resistance 
are also controlled in making powdered-metal parts. 
Although these properties are somewhat less than 
those of wrought-metal parts, powdered-metal parts 
are adequate to meet all requirements, including ap- 
propriate safety factors, especially since many ma- 
chined parts are made considerably stronger than 
they need to be. Sintered iron powder has a tensile 
strength of about 20,000 psi, while CRS runs about 
50,000 to 80,000 psi. Adjustments in pressure and 
sintering time increase usual strength when needed 


hot-pressing 

Besides infiltration, hot-pressing is another re- 
cently developed means of obtaining high-strength 
powdered-metal parts. This combines the usual 
pressing and sintering operations and is usually em- 
ployed for producing extra-dense parts. Carbide 
parts up to 100 sq in. in cross-section are produced 
this way, as are many others too large for ordinary 
cold-pressing and sintering. Hot-pressing is accom- 
plished at pressures around 1000 psi with temper- 
atures about those used for sintering cold-pressed 
carbide, 2450 to 2650 F, depending on the cobalt 
content. Higher pressures required in cold-pressing 
naturally limit the size of piece that can be made in 
a press of given capacity, whereas a larger part 
can be made in the same press at a lower pressure, 
using a heated die. The absence of shrinkage from 
sintering is an advantage in hot-pressing carbides 
This amounts to 18% linearly or 50% by volume 
during sintering of cold-pressed carbide. 

One of the most outstanding advantages of hot- 
pressing is its application to salvaging worn carbide 
dies. Conventional practice is to grind worn dies 
to the next larger size, making it necessary to re- 
place the die of the original size and, in addition, 
spending hours of grinding time and consuming 
valuable and scarce diamond bort. With hot-pressing. 
the die is placed in a graphite mold with a core of 
the desired diameter, less several thousandths 
grinding allowance. The die is hot pressed in the 
mold, and as the carbide becomes plastic, it is slight- 
ly compressed, filling in the bore and losing a little 
in height. The graphite molds can be used several 
times, and the surface of the carbide die retains a 
fairly good finish. Only a few thousandths need be 
ground from the bore to produce a high degree 
of accuracy and finish. 

At present, certain difficulties exist in general 
applications of hot-pressing. Suitable die materials 
to withstand elevated temperatures are not readily 
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available; a rapid cycle is needed to make the 
process practical for high production runs; rapid 
heating of the metal powder and protection against 
oxidation is necessary. Considerable research and 
experimentation currently being carried out is ex- 
pected to develop hot-pressing of powdered metals 
to make it one of the most useful of the powder 
metallurgy techniques. 

Bonding of babbitt to steel in the manufacture 
of large automotive bearings was recently solved 
by powder metallurgy. In this work, strip steel 
is automatically covered with a uniform coating of 
nickel powder, then passed into a vacuum where 
babbitt is applied. The mixture is sintered, bonding 
the nickel to the steel and causing the babbitt to 
flow into the pores of the nickel coating where it 
obtains excellent adherence. The babbitt-surface 
strip is then ready for forming and machining into 
bearings. 

Filters made from powdered metals are stronger 
than those made by conventional methods and 
may be easily cleaned after use. They are made 
from a variety of corrosion-resistant metals to facili- 
tate filtering of corrosives. 


process applications 

Because of high production rates possible in mak- 
ing powdered-metal parts — 500 to 50,000 parts 
per hour — high quantities are usually required to 
make the process advantageous. Volumes may run 
from 500 pieces and up in some cases, but more 
often start at 5000, with 25,000 to 50,000 pieces 
and more being a good economical range. Of course, 
where a few pieces are to be made of material 
otherwise unobtainable, they can be machined from 
pressed and sintered stock if the design permits. 

Another reason for high-volume production is 
tool cost. Dies may range in cost from $150 for 
small simple parts to $2000 and over for large 
or complicated pieces. Usually, the average die wil) 
produce 50,000 to 75,000 parts before wear necessi- 
tates replacement. 

Applications of powder metallurgy currently 
for structural parts, coatings and paints, carbide 
tools, bearings, diamond impregnated tools, elec- 
trical contacts and others too numerous to list — 
are constantly being enlarged. New developments 
in powders, techniques and equipment show promise 
of considerably widening the scope of this process 
Larger parts, for example, are expected to be prac- 
tical, and greater strengths will be achieved. 

Currently, about 42 fabricators (not including 
those engaged in making powdered-metal parts for 
use in their own plants) and 16 powder producers 
are engaged in furthering the process in the United 
States. Having established itself as a legitimate 
branch of metallurgy within the past 10 years, it 
is expected that powder metallurgy will grow to 
become one of the principal metalworking processes 
within the next decade. 

One problem may curtail process expansion. There 
is too little dissemination of process know-how 
Selfishness is restraining progress. 
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Experience isn’t always the best 
teacher. If you're breaking new 
ground, get the experience of others, 
but don't be slavish and copy it. 
There's no point in asking a dead 
man how to die. 


Salveging wom feed roll journal for textile mill I; you have worked with your 
hands, your normal tendency in a 
crisis will be to work with your 
hands again. There are times when 
this will impress the men who work 
for you, do much to knock down any 
idea that you're an incompetent 
stuffed shirt. But never forget that 
you're paid now for working with 
your head, and that headwork de- 
mands more perspective than hand- 
work is likely to give you. Also re- 
tow Meteo Type 48 gue sprays 40% faster than cider model member the thrill you get of achieve- 


ings with minimum operator skill; lower cost operation with ment and give the next generation 
the same chance to grow. 


Building up 6” dio. by ig. bearing section on 
shaft from heavy duty crusher with 25 corbon steel. 


Here « another Metco development that makes metalliz REPAIR COSTS RUN AS LOW AS 10% 


ing a more profitable tool for the machine Of REPLACEMENT COST 
shop It's the aew Metco Type 4E Gun. With the older 


types of metalliaing guns, constant operaior attention 


Metallizing geo worn parts like these back 
# as required to maintain oxygen and gas pressures within in service fasver and at lower cost than any ’ 

1 close range to obtain uniform coatings. Now, with th other method of repair Don't flaunt your greater income 
gun, gas pressures ore automatically balanced agains ar C Par 

as great as 10 Ibs Now, so lieth operator arten- or privileges before your subordi- 
— that runs itself Reds nates. No matter how much they 

this advantage, letco 4F gun sprays 
up to 0% taster chan older models. Wire feed us also con Aale Shot Plungers like you, their resentment and envy 


trolied automatically for any wire size, from 20 B&S Comshotts Pump Packing will do you more harm than the 
gauge to be", 19 any metal Crankshatts Sleeves 


Add tu these advantages the recent development of Cylinder Liners Pump Plungers flaunting does your ego good. 
the oew metallicing material, Sprabond Wire, which Fan Shotts Roll Journals 
bonds co sooth stee! surfaces without any mechan Hydraulic Rams Rolls 
vcal preparation except cleaning. It serves as the pertect Spindles 
preparation coating for spraying with any other finish Squeeze Rolls 
moral Turbine Shafts Kh. suspicious of any figures you 
Demonstration Send off the 
hear, and of most of those you see. 
for a demonstration in your own shop by Field Co. tes If they don’t correspond immediately 
He will be glad to show you how new Metco 
qua works on to your previous experience, check 
‘em before you quote or use ’em. The 
urge to make numbers bigger, or 
smaller than anything previously 
METALLIZING ENGINEERING CO., INC. aaa ; reported is overpowering to some 
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MODERN 


Precision Investment 


CASTING 


As pioneers of this new improved foundry process now being used extensively in 
many industries for the production of metal parts, we invite you to consult us to learn 
how precision investment casting can be of material assistance to you. 


wing names the property of Meta « toe 
Meteo* Sprabond Wire 


Prease demor my show 


Call on us for complete equipment, all operating supplies and 
advice on applying this process. Send for our booklet “Modern 
Precision Investment Casting”. 


ALEXANDER SAUNDERS & CO. 


Precision Casting Equipment & Supplies 


95 BEDFORD ST... WATKINS 4-8880. NEW YORK 14, \. Y. 
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Here’s How You Can Benefit From 


SHELL MOLDING 


with BAKELITE Phenolic Resins 


When you design metal parts, ferrous and non-ferrous, with 
the shell molding process in mind, you can count on several 
economic benefits to be obtained from this modern foundry 
casting technique: 


e Castings have almost pattern-smooth surfaces. 


e@ Pieces are cast to closer finished dimensions — 
tolerances as close as .003 to .005 inches per inch. 


e Higher percentage of sound, uniform castings 
means fewer rejects. 
© Better detail minimizes machining operations. 
The shell molding process utilizes thin, lightweight shell 


molds of fine-grained sands bonded with BAKELITE Phe- 
nolic Resins. Your foundrymen can tell you how to benefit 


from this process. Or, we'll gladly send you information 
about the BAKELITE Phenolic Resins developed expressly 
for shell molding, if you'll write Dept. EF-60. 
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Casting by Walworth Co., 
New York 17, N. Y. 


BAKELITE 


TRADE 


PHENOLIC RESINS 
FOR SHELL MOLDING 


BAKELITE COMPANY 

A Division of Union Carbide & Cerbon Corporation 

30 East 42nd Street, New York 17, N.Y. 
UCC] 


In Canada 
Bakelite Company (Caneda) itd , Belleville Out. 
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WHAT'S AHEAD THE NEXT TEN 


COT uc man who can do some- 
thing about the cost of tools and dies can make 
himself a million dollars.” So say, in effect, chief 
engineers of many parts manufacturers. Efforts to 
achieve lower costs are being reflected in more 
versatile tooling, interchangeable tools and dies 
(both to fit various machines and various work- 
pieces), redesign of workpieces to permit use of 
existing tools on several parts to raise volume, and 
reluctance to “style’’ designs because they may go 
out of fashion. Many companies find themselves 
unable to gamble on acceptance of a new product; 
the tooling costs too much. Unless they're certain 
the product will sell, they pass it by. But let’s go 
back a bit 

For a number of years—a quarter century, at 
least--the race has been between cutting materials 
and machine tools, cutting materials becoming so 
hard and tough that machine tools could not be 
devised fast enough to realize their full potentiali- 
ties. Now machine tools are catching up, but a 
third factor has entered the picture: materials of 
construction so hard and tough, or having so high 
an affinity for cutting materials that they defy known 
cutting processes. As it is so often, it was war that 
created the need for such materials, and the threat 
of further war that evolved them and forced and 
financed the research that now begins to offer 
solutions 


four approaches 


Potential solutions that we can see now lie in 
four divergent directions: avoiding machining, ma- 
chining above room temperature, special cutting 
fluids, and machining electrically or chemically 
rather than mechanically. The first alternative is at 
best only a partial er temporary solution, because 
required accuracies (both of dimension and surface) 
are rising at least as fast as refinement of processes 
to achieve them. The second alternative has already 
defined its limitations; optimum temperatures for 
machining have been shown to be so high in some 
cases as to be impractical. The third alternative 
still has major potential; we have already available 
a number of commercial additives that realize a 
high percentage of the cooling ability of water with- 
out its inherent difficulties of ready corrosion, easy 


contamination, and consequent quick infection fo: 
operators. One recent development is the greater 
use of transparent cutting oi] which permits an oper- 
ator to observe tool and work through the film of 
fluid—important when finish or tolerance is close. 
Moreover, inspection of finished work can be done 
without washing parts. Sulfurized cutting oils that 
are non-corrosive to copper and its alloys at reason- 
able temperatures are also available. Cutting fluids 
that are paraffin in nature are widely used for ma- 
chining aluminum and magnesium. There are 
greatly improved non-water cutting fluids, too, as 
well as sclid and liquid carbon dioxide, introducing 
the triple-cooling combination of a subliming solid, 
a jet applicable close to the point of use, and a gas 
that can penetrate the critical area between chip 
and tool tip. Improved methods of cutting-fluid ap- 
plication are also under development, varying from 
mist to jet. This whole matter of cutting fluids is 
beginning to bear out our prediction of several years 
ago that there is as much potential here as there was 
25 years ago in carbides. Even if the developments 
cannot eventually provide the answers to the prob- 
lems of cutting new alloys, they are already pro- 
foundly affecting our practice in cutting more fa- 
miliar—and much more broadly used—materials. 

CO.,, for example, is proving itself very satisfactory 
in machining titanium alloys, the coldness of the 
jet apparently avoiding the heating that causes work- 
hardening. The same effect prevents oxidation of 
the chip so the scrap is recoverable at top value. 
Some of the other “unmachinable” alloys are also 
yielding to this coolant, as well as jobs requiring 
multi-tool surfacing of heat-treated steels. 

Jet application of cutting oils also shows simila: 
potential. Like CO,, it seemingly reduces or elimi- 
nates heating and quenching of the tool tip that is 
so hard on carbides. Similarly, in milling titanium, 
vibration is reduced and work cuts faster. Soluble 
oils and emulsions haven't worked as well as straight 
oils thus far, and additive seem to make little dif- 
ference. In thread grinding, number of threads cut 
per wheel dressing is doubled, but the jet pump 
was worn out by abrasive in the oil—indicating a 
need for better filters. 

A number of efforts have also been made to use 
unusual cutting lubricants—powders and _ solids. 
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YEARS IN 


Molybdenum disulfide is one of the powders, wax 
(which of course melts to a fluid) one of the solids 
Even compounds of indium may be added to cutting 
oils to increase lubricity. Currently, a whole family 
of cutting fluids incorporating waxes is being intro- 
duced, and is showing surprising qualities. 

Still largely unexplored is the fourth alternative, 
that of machining without a conventional tool. The 
are-machining process, now ten years old, is becom- 
ing known and has been successfully—if expensively 
—applied to the shaping and fabricating of carbides 
and similar materials. But the other methods are 
still in the future, for research is barely begun. Half 
of our ten-year projection period will have gone 
before we know much about them. 


eutting tools 


€ arses, the hardest materi- 
als made by man, are by their very nature problem 
makers as well as problem solvers. Although prices 
have been slashed to very low levels comparatively, 
compacted shapes are brought close to finished 
dimensions, and “green” compacts are machined be- 
fore final sintering, carbides are still costly to buy 
and to shape. However, there are instances where 
the carbide replacement costs no more than the 
original HSS tool and has 5 times the wear life 
Their very hardness also makes them more prone 
to breakage in the hands of the incompetent o: 
careless operator (of which we are getting an in- 
creasing number because of the loss of pride of 
craftsmanship and the decline of apprentice pro- 
grams). Other complications are variations in car- 
bide (avoidable by hardness-acceptance tests), 
difficulties and cost of regrinding, coupled with short- 
age of diamond bort. (Diamond bort is actually now 
an element in international politics; competitive de- 
mand from the US and Soviet Russia has septupled 
the price in the years since World War II.) Also, 
the increasing adoption of carbide drill bits in oil- 
well drilling and mining, and recognition of carbide 
as a first-class material for wear resistance, tend to 
require Metalworking to compete for available pro- 
duction of the material. 
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Chrome and tantalum carbides have been devel- 
oped for wear and oxidation resistance, but the 
former does not show a great dea! of potential as a 
cutting material. Recent emphasis on development 
of arc machining and other relatively new processes 
for drilling and shaping, as well as surfacing, ma- 
terials as hard as the carbides, plus evolution of 
grinding wheels with better abrasives and bonds, 
will probably reduce the pressure for diamond bort 
us our applications of carbide continue to increase, 
but accurate reshaping of worn carbide tools is 
still a problem 


lots to learn about carbides 


Better, more accurate, and more automatic tool 
grinders are needed in wider variety and also use 
to force the operator to grind to the exact angles 
and finish required. We also need greater emphasis 
by management on proper methods of grinding, as 
well as of using, this cutting material. One company, 
for example, reports it spent twice as much last 
yeur for about the same number of tools and for their 
maintenance, as it did the year before. Too much 
carbide is being wasted through incomplete and 
incompetent use, improper handling, and general 
lack of understanding that it is a valuable material 
which must be carefully used. 


There still is need, too, for development of better: 


and more economical carbide tools. The clamp-type 
toolholder, in which a bar of carbide is held so it 
is in end compression rather than side shear, is still 
costly and some designs fail to give the carbide 
adequate support. Also, carbide tips brazed on tool- 
steel shanks are being applied increasingly in clamp 
tools to cut carbide wastage. 

An old idea—the circular toolbit for lathe roughing 

has been resurrected. The trick seems to be to 
drive the bit at about 80% of the surface speed of 
the piece for long life between grinds. 

Should a carbide bit be brazed into a recess or 
on top of the shank? Our experience is with tools 
in which the cutting edge is an extension of the 
upper surface of the shank, but the added cost of 
recessing may not be necessary on many tools. Also, 
what material should be used for the shim, and how 
should the brazing be done to avoid strains and in- 
cipient cracks”? Can the carbide be used down to 
a thin wafer? These matters must be better under- 
stood on a more widespread basis before our carbide 
economy approaches its ultimate. 

How much support does carbide need? Some re- 
cent milling cutters provide practically none except 
base locking, vet lathe tools and dies support the 
carbide on every possible area. What are the dif- 
if any, in service requirements that make 
these seeming contradictions possible? 


ference 


There were those who predicted that carbide 
would replace HSS just as HSS and carbon steel 
each replaced its predecessor in the last half-century 
But it hasn't happened, partly because of the pre- 
ceding reasons, partly because of improvement in 
HSS. High-speed steel is admittedly less efficient 
on generating cuts then carbide, when the latte: 


can be used at suitable feed and speed and the ma- 
jority of machines nowadays have sufficient powe1 
for these applications. But- HSS has advantages on 
plunge cuts and in form tools. Also, it is the prac- 
tical tool material to use when speed and feed ranges 
of the machine do not provide efficient cutting con- 
ditions for carbide. It is less vulnerable to mis- 
treatment and easier to grind normally, although 
regrinding costs in one shop are about equal for 
both tool materials. The super HSS types and moly- 
HSS (alternate for 18-4-1 and 18-4-2 which require 
high percentages of hard-to-get tungsten) are all 
working very well on specific jobs, (except in sus- 
tained-heat applications like lathe tools) better 
than carbide where work-hardening of the cut ma- 
terial is a problem. A large user reports moly HSS 
as good as tungsten types except where red hardness 
is a must. 90% of his tools were 18-4-1 two years 
ago; now are 80% of the M2 moly (some tungsten), 
10% from M10 moly, and 10% from 18-4-1 HSS. 

HSS of the 18-4-1 type and equivalent moly 
grades have proved better than supercobalt HSS 
for machining Inconel, Nichrome, and the stainless 
types used in turbojets. The red hardness of cobalt 
is not required because cuts are light, and accom- 
panying tool brittleness is a disadvantage. Carbide 
makers do not recommend their materials for such 
work either except for tantalum carbide. These jobs 
involve light cuts, workhardening (hence single 
cuts are preferred) and light springy pieces, a bad 
combination 


speeds vary with carbide types 

In a great majority of cases on both titanium and 
high-temperature alloys, straight tungsten-carbide 
grades, those usually used on cast iron, work best. 
For heavy roughing cuts, a tough grade is recom- 
mended; for lighter cuts, more wear-resistant grades. 
Because these materials tend to workharden, it is 
of prime importance that the grade of carbide used 
be the one that will maintain a sharp edge longest. 
It is also important that the tool be designed so it 
is as free cutting as practical. Cutting speeds vary— 
from 75 to 600 sfpm. Feeds from 0.010 to 0.020 ipr 
appear best. Lighter feeds tend to make the ma- 
terial workharden and wear the cutting edge away 
rapidly. Heavier feeds seem to give very hot chips, 
overheating the tool and increasing builtup edge. 

Titanium alloys are problems, because the material 
workhardens, is stringy, and affects tool life marked- 
ly as carbon content changes. Tools to cut it must 
be kept razor sharp, have good chip breakers, and 
be kept rigid. In broaching, for example, 18-4-1 
HSS lasts only 5 or 6 cuts, 18-4-2 and 18-4-2 plus 
5% Co, and carbide tips can cut it if the cut is com- 
pleted in a single pass. 

Development of such cooling methods as CO, and 
the jet appear to make HSS capable of handling 
some jobs once considered only suitable for car- 
bides. Some users have found that modern HSS, 
properly applied, is more economical than carbides 
on certain jobs, in terms of ultimate machining cost 
per piece. After all, that should be the criterion: 
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carbide, cast alloy, or HSS to suit the job most 
economically. 

Old-time toolmakers will remember the so-called 
“high-angle” tools for cutting softer materials. Re- 
cent revival of the principle has shown some startling 
results—sometimes permitting HSS to run at higher 
speeds and outperform carbides on tough materials. 
Best applications thus far are in milling. In one 
case SAE 1118 steel, previously slotted at 157 rpm 
an’ 342-ipm feed, was eventually slotted at 157 rpm 
and 26-ipm feed—a speed increase of 380% and 
feed increase of 640%. The cutter was a modern 
super-HSS with 34° rake and only six teeth, 2%%4 in. 
in diameter. Many other similar jobs have been 
done, most with rakes around 30-35° and of the 
cobalt or moly super-HSS materials recently de- 
veloped. These apparently permit higher tip heats 
without failure and allow what is in effect flycutting 
with tools reminiscent of those on a wood planer. 

Paradoxically, on one current small-hole boring 
job, carbide burrs have thus far proved superior to 
either grinding pencils or diamond-plated quills— 
a reversal of normal experience, and another indi- 
cation that in each job, the condition must deter- 
mine the tool 

Carbide hobs permit far higher cutting speeds on 
aluminum and plastics and are showing promise on 
CI. Thus far however, they have shown only about 
three times the production of HSS hobs on steel 
gears, must show five times to justify their higher 
cost 

One of the most outstanding and impressive of 
the new applications is carbide-tipped trepanning 
tools for drilling steel. On a typical job, it was 
required to produce a 2'2-in. hole through a 6-in.- 
diameter by 8-ft-long steel bar. Conventional 
methods with steel drills required 15 hours. A car- 
bide-tipped trepanning tool did the job in 36 min 
This technique is used for relatively shallow holes, 
say 4 to 6 in. deep, as well as for deep-hole drilling 
Thus far, work is done on holes 1% in. to 12 in 
diameter. Below 1 %-in. diameter, conventional gun- 
drilling seems best. Various alloys and carbon steels 
are drilled within the range of 275 to 300 Bhn. Lower 
hardnesses make it difficult to break up chips so 
they can be flushed out. Cutting speeds of 400 to 
600 sfpm with feed rates of 3 to 6 ipm are being 
used, depending upon material drilled. 


carbide drilling and reaming 

Drilling of cast iron with carbides has progressed 
rapidly in the past year. For many years, carbide- 
tipped twist drills have speeded production and cut 
costs. On one typical production job, tipped drills 
were used without changing either speed or feed 
Under these conditions, carbide drills produced 10 
times as many holes per tool grind as HSS and 
required only a few thousandths stock removal for 
resharpening. When run at three times the con- 
ventional speed of HSS, but with the same feed, 
production was tripled and drill life was still three 
times that of HSS 

Studies of drill-tip shape are also showing results 
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A double-angle grind—the first 100° included angle, 
the second (really a corner chamfer 0.040 to 0.050 
in. wide) 60°-——helps drill life in cast iron. A vari- 
ation is putting a radius on the corners of 4 drill 
diameter, with 118° included angle and an actual 
12° clearance lip on the radius, while the area behind 
has 25° clearance 

Carbide drills and reamers are both in use, par- 
ticularly for work in abrasive materials. Carbide tips 
for such applications have not been too successful, 
except on gun drills—a method of drilling which is, 
incidentally, rapidly expanding with the need for 
deep, straight, smooth-walled holes. Carbide ream- 
ers have been least well received; the chatter 
incidental to reaming seems to cause rapid break- 
down 


carbide quills and spindles 


Carbide quills and spindles, as well as carbide 
bearings, gage blocks, gage contact elements, and 
sizing balls are now in regular service. Greate: 
stiffness than steel makes carbides particularly suit- 
able for small-diameter, highly stressed quills, while 
in the other applications, its wear resistance is no- 
table. 

There are new, far-harder carbides in the offing 
in fact, they have been made on a laboratory scale 
The problem still is, however, to make them in com- 
mercial quantities to predictable specifications. Bor- 
ides are also potential cutting materials, and they're 
harder than carbides. Here better binders are needed 
because the materials are too brittle 


milling cutters and burs 

Modern milling cutters are considered to be ahead 
of the ability of millers to use them. But this has 
never been a situation that existed for long 

Cutters in wide variety are available, in HSS, 
super-HSS, moly HSS, hard-alloy, and carbide. The 
latter two materials are for cutting edges only, 
although solid-carbide cutters of some types have 
been made 

Carbide-bladed face mills are, in fact, losing 
ground to carbide-tipped mills because of the car- 
bide needed for clamping. Expected difficulties with 
cracking and deforming from brazing have not ma- 
terialized. In the solid style, tungsten HSS is re- 
stricted, so makers are using super-HSS or moly 
HSS on most jobs. At least one maker has prac- 
tically standardized on the moly type to avoid pos- 
sible heat-treating mistakes when several alloys 


What do buyers want in tomor- 
cutting fluids? 


Specific information on each fluid 

Less mumbo-jumbo 

A good clear cutting oil that does not have 
a sulfur base 


Soluble oil that will not turn rancid 
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are used. With these cutters he can mill surfaces 
approaching steam-tightness The cutters are 4- 
bladed, to simplify planar alignment, and cutting 
edges have arcuate sh ipe Finish is claimed so good 
that only slight scraping is needed 

Slotting cutters vary from solid carbide for tiny 
saws to carbide-tipped and inserted blade units 
Several types of easy-locking disks have been de- 
vised to hold shaped carbide blades, and many slab- 
bing cutters also have locked-in blade of solid 
carbide. Large cutters, particularly form cutters 
have carbide tips on a tool-stee] body. Special 
erinder harper ich cutters: a recent discovery 
ndicates that, a peed goes up, it will be nece ars 
to index in a dividing head or equivalent to assure 


equal inter-tooth spacing; variation causes chatter, 
n contrast to the smoothing effect of irregular spac- 
ing on a reame: 

It seems that, as speeds go up, splining of the 
arbor, or some similar stronger driving method 
will have to be used. Also, for cutting tough work- 
hardening materials, HSS cutters are currently made 
with high rake angles rather than with small posi- 


tive or even negative rakes 


Mocs of the background 
and reasons for evolution of modern abrasives may 
” found in the discussion of grinding machines 
inde: Machining.” Current grinding tools are 
legion, ranging from abrasive grain through papers, 
cloth, belts, and stones to wheels in wide variety. 
Natural abrasives are practically out of use, except 
for some Turkish emery grain for polishing, garnet 
for certain coated products, natural oilstones for put- 
ting an extra-keen edge on tools, and diamond bort 
for grinding carbides and shaping jewels. Current 
hortage of bort is leading to efforts at conserva- 
tion, development of alternate shaping processes, 
and increased use of silicon-carbide abrasive, both 
resinoid and vitrified bonded, for carbide grinding 
Silicon carbide and aluminum oxide are the two 
familiar abrasives, with boron carbide, harder than 
either (in fact, the hardest material yet made by 
man), used in some polishing and lapping and now 
coming in suddenly as the abrasive in ultrasonic 
machining 

Three-quarters of all grinding wheels made are 


abrasives 


carbide chasers 
and dieheads 


Carbide chasers are an obvious way of increasing 
die-head cutting speeds, but still have their limita- 
tions. Early chasers were carbide-tipped only, so 
when vibration dislodged the tip, the chaser was 
scrap because it was hopeless to attempt rebrazing 
to proper accuracy. Solid carbide became better and 
cheaper, and proved economical to produce in quan- 
tity. One early application was on copper staybolts 
for English locomotives; even though carbide cost 
ten times as much as HSS, the longer wear life justi- 
fied it. 

Two problems affect future use of carbide chasers 
One is that carbide is properly used at low feed rates 
but in threading the feed rate is fixed by the number 
of threads per inch—frequently too high. Another is 
that carbide should cut steel at 400 fpm at least for 
economy. On normal threading jobs, this would be 
3500 to 4000 rpm, too high for a rotating diehead to 
stand. This at present limits carbide largely to 
stationary dieheads—-which means turret-lathe ap- 


plications only 


vitrified bonded. Thin cut-off wheels are necessarily 
of the organic-bonded type, either rubber, resinoid, 
or shellac, While all vitrified wheels have a porous 
structure, there are some so open or porous 
a cutting fluid can be forced through them—cooling 
work and wheel effectively and keeping the wheel 
clean at the same time. The number of shapes has 
been reduced drastically by standardization in the 
past 25 years. This has made straight wheels less 
expensive and placed a corresponding premium on 
shaped wheels. Improvement in bonds, in under- 
standing grinding as a true machining process, and 
in cutting speeds, has resulted from research. Great- 
est current problem, next to that of grinding car- 
bides, is in grinding titanium and its alloys, be- 
cause of the tendency of these materials to combine 
chemically and physically with the abrasive-wheel 
materials, causing excessive loading and glazing. 

Two current trends are worthy of mention as indi- 
cating abrasive-wheel futures. One is the desire for 
smoother finishes and still closer tolerances on both 
work and on cutting tools—which has resulted in a 
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increase demand for better fin- 
ishes, higher production and 
closer tolerances inspire 


abrasive wheel improvements 


combining operations to reduce 
costs 


new fixtures and altachments 


semi and fully automatic grinding 
and wheel dressing 


variety of grinding attachments and fixtures as well 
as special finer-grit wheels. Fixtures and attach- 
ments will now readily achieve any desired clear- 
ance or cutting angle on a tool or cutter—or repeat 
it. In addition to toolpost grinders, there are grinder 
heads, portable grinders ranging from hand-held and 
flexible-shaft types to those heavy enough to be sus- 
pended from counterbalanced cable reels called “bal- 
ancers” or from arms, and even hand fixtures that 
grind the lips of tiny drills against an oilstone. In- 
struments are also available with which to measure 
drill and toolbit angles, as well as surface finishes 
One European wheel recently come to light is made 
with two grits—for roughing and finishing tools 
on the same wheel. 


combining operations and belt grinding 

Smoother finishes, closer tolerances and greater 
accuracy requirements are obtained only at some 
sacrifice in production rate and/or increase in cost 
To overcome this increase in production cost, grind- 
ing-machine builders have turned to combining of 
operations, particularly in the field of cylindrical 
(centerless and center type) grinding. 

This has been done by forming a single abrasive- 
wheel face to grind multiple diameters and radii, 
and also by using several abrasive wheels to grind 
several diameters or forms in one operating setup 
Facing operations and varying work diameters are 
being combined on specially engineered operations 
through the rise of multiple-wheel heads 

Semi-automatic to full-automatic cycles of grind- 
ing and wheel truing are employed, and have been 
incorporated into machine design, in some cases, to 
achieve economy. Full-automatic loading and work 
handling, combined with a full-automatic grinding 
and ganging cycle, still presents a challenge to the 
ingenuity of the machine builder. 

Beginning with World War II, the belt grinder has 
come into its own. As a result, special resilient- 
contact guide wheels have been devised as well as 
a wide range of belt types, backings, structures and 
abrasive materials. Recently, for example, one com- 
pany announced a belt with scalloped edge so it 
could be used against fillets without cutting them 
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away, another announced an open-screen belt for 
coolness and swarf clearance, while still others have 
developed unusually wide belts. For jobs from tur- 
bine buckets to 10x30-ft tapered wing skins fo: 
airplanes, the abrasive belt now appears to be an 
effective answer. Metal-removal rates, finishes, and 
other characteristics can be provided to suit the job 
Indications are that powered equipment will re- 
place hand-used coated cloths or paper. In general, 
coated abrasives, one of the oldest forms of finish- 
ing, is now burgeoning into its most-progressive era 

Similar developments have been made in honing 
sticks to meet a steadily increasingly variety of 
jobs, and in abrasive grain to suit lapping and polish- 
ing requirements. Tools of greater precision, such 
as the gage block, require equivalent care in finishing 


chucks & collets 


Chucks escape close attention until higher rates 
of metal removal, closer tolerances, or higher pro- 
duction are required. It is for these applications that 
new chucks have been developed. 

On production-turning equipment, many chucks 
are now powered by air, hydraulics, or even elec- 
tricity. Most are of the positive variety, although a 
new French air chuck has the conventional screws, 
thus “runs up” the jaws. A small air turbine pro- 
vides power, and jaws are interlocked for power 
operation, but hand tightening can be used at any 
time 

In general, chucks are more rigid and heavier in 
design, to withstand greater tightening and still 
maintain accuracy, and they are being made unde: 
stricter specifications for run-out at specified work 
»verhang. Drill chucks of the quick-change variety 
are made in several forms, most requiring tools to 
be held in special collets. Recent designs have jaws 
separated by rubber, for greater flexibility, yet more 
positive action. Modifications in shape reduce the 
tendency of jaws to “chew” the shanks of smaller 
drills if the chuck slips, and many designs for 
high-speed work eliminate projections which might 
cause injury on older styles. 

One major change of recent years has been the 
development of the magnetic chuck—certainly not 
a new idea, but with many new applications. From 
familiar use on grinders, particularly on surface 
grinders, applications are now being expanded to 
include millers and lathes. Most of these chucks are 
electromagnetic, but some incorporate permanent 
magnets of the more modern and powerful types, 
arranged so one section can,be reversed in polarity 
to permit removal of the held part or parts. A 
recent development is a low-voltage chuck, operating 
at 6 volts instead of 110, and applied first to milling 
machines. 

Another new type is the vacuum chuck for planer- 
type millers, developed to handle huge wing ‘‘skins” 
for aircraft. In this case, the sheet, an aluminum 
alloy or stainless steel, is very thin and the top sur- 
face must be machined in a compound curve, so con- 
ventional clamping cannot be done. Vacuum open- 
ings in a subtable handle the job. 
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jigs and fixtures 


Covrrep with more exten- 
sive application of jigs and fixtures in machining, 
presswork, assembly (welding, brazing, and solder- 
ing, as well as bolting), and other processes is the 
increasing diversity of materials and of elements 
Drilling jigs were once, for example, almost invari- 
ably of mild steel, with hardened bushings and 
screw clamps. Now they may be of aluminum o1 
magnesium alloy to make them lighter to handle, or 
often of cast plastic, laminated plastic-fiber glass, 
impregnated wood, with quick-acting clamps or even 
magnetic, pneumatic, or hydraulic holding elements 
Larger ones may be welded structures. Bushings 
may even be carbide or hard-alloy faced. The gen- 
eral aim is a lighter, stronger jig with much higher 
accuracy, adequate chip clearance, and fast operating 
element 

The distinction that a fixture holds the work and 
a jig is a fixture which also guides the tool has be- 
come blurred by aircraft-plant use of the word “jig” 
to mean either. Many aircraft fixtures incorporate 
drillplates or other removable tool guiding elements, 
so confusion is readily understandable 

Jigs and fixtures on trunnions, tracks, or slides 
have become commonplace, as have interchange- 
able elements and fixtures applicable to several 
successive machines (or several makes), to reduce 
the necessity of storing many special fixtures and to 
cut tooling costs. There have even been jigs with 
their own coolant systems, and fixtures with one- 
shot lubrication. Indeed, some jigs have become so 
complex and accurate that they usurp some of the 
functions of the machine tool on which they are 
used. ie, the trunnioned arbor-guiding jigs which 
convert a radial drill into a boring machine 


more jigs and fixtures are— 


. to he mechanized 
. tied in with machine controls 


. built with motion economy in mind 


Much greater ability has been applied to the de- 
sign of such fixtures; the tool designer actually 
creates a bridge or other structure capable of with- 
standing unequal loading or standing solidly on 
uneven footing without rocking or distortion. Ex- 
amples here are the big aircraft assembly fixtures 
built up on a tube or triangular section, with 3- 
point support. Such “jigs” have eliminated adjust- 
ments; locating pads are machined to dimension and 
checked periodically with optical equipment; when 
adjustments are possible, some unauthorized person 
is forever trying to help by making them. 

Wartime steel shortages gave an opportunity to 
plastics, non-ferrous alloys, fiberboard and the like 
Subsequent application of magnetic holding devices 
and induction heating amplified the applications. 
Continuing pressure to cut costs has similarly spon- 
sored hydraulic and pneumatic indexing and clamp- 
ing as well as the mechanized transfer devices 
described elsewhere in this section. 


tooling by machine builder 


Another development of recent years is the appli- 
cation of equipment which eliminates jigs or fixtures, 
such as jig borers, spacing tables, and automatic 
welding gantries. All are expensive, but eliminate 
makeready delays, fixture cost and storage problems, 
and are extremely versatile if thus designed. A spac- 
ing table, or “spacer”, for example can be set quickly 
for any job, will index automatically to a desired 
series of positions, and requires storage of only a 
single chart sheet for each job. 

Similar versatility is built into multiple-drilling, 
multiple-tapping, and multiple-punching heads, 
which can be set quicky for almost any combination 
of sizes and hole locations. They make a standard 
machine capabie of special production jobs 

Complexity and control tie-ins with the machine 
on which they are applied has resulted in an increas- 
ing trend toward tooling of the machine by its maker 
His engineers are most familiar with machine char- 
acteristics, so can frequently save time, cost and 
trouble for the user by tooling it. The customer sup- 
plies sample work and prints; the equipment builder 
does the rest. There are also many surprisingly large 
tool and die shops capable of rendering the same sort 
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of guaranteed service; some of these actually build 
the machine (usually a simplified or specialized one) 
to suit the tooling. 

Sub-tables, interchangeable, and located by bul- 
let-nosed pins or some similar device, are being used 
increasingly, particularly on machine tools. These 
permit the operator, or a helper, to set up one job 
while another is being worked. Some sub-tables are 
not removable, like those on skin millers, for ex- 
ample, but they all incorporate either slots and holes 
for clamping\equipment or the clamping equipment 
itself. Sliding tables and dial tables are becoming 
common on presses, particularly smaller ones 

Jig and fixture designers now are being trained in 
motion economy—so they'll think in terms of the 
whole production setup rather than just of a particu- 
lar tool. Also, jig and fixture designers have learned 
that it is essential to provide devices that can be 
loaded and unloaded easily by operators. Awkward 
clamps and difficult positioning of the work in the 
fixture give rise to labor complaints and demands 
that the operating rate be cut 


marking equipment 


As assemblies have grown more common and more 
complex, the need for proper and quick identification 
has become more important. As a result, the crude 
marking methods of yesteryear have been largely 


Stone AGE man took the first 
step to separate himself from the other animals when 
he added primitive tools to strengthen his arm. 
Through succeeding ages, hand tools lifted man from 
savagery. But portable power tools, this past half 
century, have enabled modern man to advance fur- 
ther than in all the previous milleniums combined 
at least in mechanical production. Compressed air 
and electricity provided fluid power under control; 
the tools convert that power to a myriad of uses 
Little public mention is made of power screw- 
drivers and nut-runners, grinders, drills, and the 
dozens of specialized types. Only the initiated know 
that improvements in recent ones are better torque 
control, magnetic clutches, carbide sockets for longer 
life, and magnetic means of picking up screws and 
nuts tor the operator 
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portable tools 


supplanted by powered marking. Units range from 
pantographic routers following templets for steel 
tools to selective or consecutive lettering units ap- 
plying an inked identity to plastic. Many part num- 
bers and company trademarks are, of course, cast 
into castings, or pressed into forgings with anything 
from a numbering head on a hammer handle to a 
built-in numbering head. But much impervious 
marking is applied to finished surfaces. Multiple- 
character stamps, automatic numbering heads, and 
full-automatic stamping and numbering machines 
are used for stamping metals, inked-ribbon and pad- 
inked units handle plastics and perishable parts. 
Some inks are compounded so they actually dissolve 
the surface layer of plastic slightly and thus become 
impervious to rubbing. Electric etching units which 
minutely pit the surface by an electric arc are used 
for permanent identification of hardened materials, 
or acid may replace ink for rubber stamping when 
the arc burn is undesirable. Pantographic routing to 
a templet or other guide is used where variations 
are frequent or even the slight stress concentration 
caused by stamping is undesirable, or a separately 
stamped nameplate is applied, if part size permits 
Such plates can be cast, etched, stamped, embossed, 
or engraved. Stamping, for example, can be done 
with hand tools, foot or arbor press tools, press hand- 
operated roll, hand-fed or fully-automatic machine 
For consecutive numbering or lettering, special heads 


are available 


Recent also are electric tools which operate on 
220-volt, 3-phase, 360-cycle current at speeds up to 
21,600 rpm. These tools maintain constant speed 
under load with squirrel-cage induction motors 
which have no commutators, brushes or electrical 


connections between stator and rotor. Design is 
simple (permitting unusually low weight for power 
obtained), and maintenance costs are low. Angle 
grinders, disk sanders, polishers, drills, screwdrivers 
and nut-runners are among the portable tools in 
this design. Of course, frequency converters or 
motor-generator sets are needed for 360-cycle fre- 
quency, but results obtained in continuous produc- 
tion and assembly-line operations have made these 
special requirements worth while 

Portable electric tools that run on conventional 
current have wide applications for both maintenance 
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better balance —lighter weight 
are trends in portable tools 


- « « More safety features will be pro- 
vided 


Smaller tools—more power com- 
ing 


Automatic feeds and pick-ups are 
wanted 


Applications will increase at least 
50% 


screwdrivers have long reduced assembly costs. As- 
sembly lines in auto, radio, TV, and appliance plants 
use portable power tools 100 to 1 over hand tools 
Power tools are also going to service and mainte- 


and production work. Power driven wrenches and 


| nance mechanics at rates increasing yearly. Most of 
these are electric, but air-powered tools are coming 

\ in where 100-psi air is available. 

' One of the more recently developed tools of the 


conventional electric type is a grinder-miller driven 
by a ‘4-hp motor to turn at controlled speeds from 
15,000 to 45,000 rpm. General applications of this 
tool include internal, external and cylindrical grind- 
ing as well as milling with HSS or carbide midget 
mills and saws. Another is an electrical screwdriver, 
t 


» 


one model of which weighs only 12 oz. This one 
handles screws or nuts from No. 0 to No. 4 inclusive 


: and runs at 1200 to 1400 rpm. A larger model weigh- 
; ing 16 oz is used for screws or nuts from No. 4 to 
: No. 8 and operates at 1400 to 1600 rpm. 


Less weight with more power is the trend for these 
tools. This is exemplified in a portable electric chain 
saw made with a magnesium frame and in many 
other tools with aluminum or magnesium housings. 

New portable air tools have been developed, too, 
so that now varieties are available in a ratio of about 
80 to 1 over what was offered 10 years ago when 
there was something like 10 basic types. The pneu- 
matic-tool industry has done much to decrease the 
weight of these tools and is continuing research in 
this direction. Since air tools were first introduced, 
their weights have been decreased until an air drill 
that weighed 5 to 6 pounds now weighs two. Con- 
siderable attention has been given the balancing, to 
fit both large and smal! hands, and either left- o1 
right-handed men or women. This simplifies opera- 
tion of the tool and naturally increases production 
because of reduced fatigue. Safety features built 
into the tools and the muffling of noise are othe: 
recent developments. Now 20 air tools make no more 
noise than one did 25 years ago 

Air distribution in plants is being improved, with 
resulting improvements in tool operations since these 
tools require proper air pressures for maximum effi- 


Cs 


ciency just as electric tools need proper power sup- 
ply. Of the total air used in a 100-psi system in the 
average plant, about one-third is employed fo: 
portable tools. The balance is taken up in operatio: 
of air feeds, ejectors, cylinders, and air motors. 

To reduce increasingly high labor costs, multiple- 
head portable air tools have been developed. Multipl« 
nut-runners, drills, and screwdrivers have heads 
arranged for circular, rectangular or in-line hole 
patterns. Multiple air tools have been applied in th« 
manufacture of automobiles, machine tools, engines. 
washing machines, compressors, pumps, and, in fact, 
any place where quantities and design are suited to 
them 

Air impact tools also find use in assembling and 
disassembling. These tools convert torque from an 
air motor into rotary impacts that enable an operato: 
to tighten nuts and screws to any desired degree or 
to remove frozen nuts that would otherwise have to 
be burned or cut off. Impact units eliminate jolts and 
shock to the operator and cause no excessive strain 
on the power end of the tool. Some are not only 
excellent nut-runners but with special accessories 
are used for drilling, reaming, tapping, screwdriving. 
removing broken capscrews or studs, wire brushing 
and masonry drilling. 

New-tool development is stimulated by, and rises 
almost in direct proportion to, increases in labor costs. 
One of the latest is an air drill with a feed controlled 
by air. An air motor drives the chuck and drill while 
a cylinder guides the air motor as it advances like a 
piston to feed the rotating drill into the work. A 
dashpot behind the cylinder controls the feed and 
depth of cut and a nosepiece, locked in a liner, is 
anchored to the cylinder to absorb thrust. Feed is 
controlled by setting a knurled adjusting nut. Made 
of dural in different sizes for a wide range of applica- 
tions, these tools are used extensively in the aircraft, 
automotive and machine-tool industries 


over 500, increase expected 


In the next 10 years, it is believed that portable- 
tool applications will be at least 50% bigger than 
they are now. One reason for this growth is the in- 
crease in population; our appetite for consume: 
durable goods always increases faster than popula- 
tion growth. And consumer goods would be too 
costly for modern budgets without powered assembly 
equipment. 

Technical improvements will include development 
of smaller, more compact, and more powerful port- 
able tools which will enable operators to do 50 to 
100% more with less effort. Others will be tools 
made of lighter and stronger materials—better 
able to stand up under constant use than are present- 
day tools. Automatic devices such as magazine feeds 
will eliminate time now required for an operator to 
pick up screws, nuts, or bolts and start them in place 
prior to driving them with a power tool. Safer tools 
will be made—tools that do not slip or break. Some 
will be made of materials that will reduce the hazard 
of creating sparks in combustible atmospheres. 
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optical tools 


measuring and posi- 
tioning devices are among the most recent develop- 
ments that produce results which, up to the present, 
were unattainable in shop practice. In addition to 
well-known optical comparators, industry now has 
optical dividing heads, indexing tables, straight- 
edges, levels and other devices by means of which 
high accuracy and precision are achieved without 
great effort 

Dividing heads, for example, permit settings to be 
made on machines by alignment of visible scales, the 
number of whole or partial turns of the indexing 
handwheel required to rotate the spindle from one 
position to another not being a factor in the setting 
As a result, accuracy in measurement is independent 
of gears, backlash or thickness of oil film which 
varies with temperature and use. Measurements 
made on the periphery of a 12-in. dia are held and 
repeated within 0.0005-in. chordal distance. Being 
a function of arc measurement, accuracy increases 
as the radius decreases. Thus, on the periphery of a 
2-in.-dia circle, accuracy is better than 0.0001 in 

Variations in surface flatness are exactly and con- 
veniently located by means of optical straightedges, 
one partciular type being accurate to +0.0004 in 
along a 3-ft segment. A beam of light, always 
straight regardless of the distance it travels, exerting 
no pressure on the object it falls upon and not sub- 
ject to wear, is the heart of this tool. The beam is 
the reference for measuring deviations in flatness as 
small as 0.00005 in. Surface contours, enlarged 1000 
times, may be recorded graphically by accessory at- 
tachments for permanent record. The tooi is widely 
used for checking and correcting deviations in sur- 
face plates, machine tool beds and tables, slideways 
and in other applications such as measuring the 
thickness of very thin materials 


optics for positioning and measuring 
Optical indexing tables are applied for precise, 
rapid, positioning (in horizontal and vertical planes), 
on milling machines, jig borers, grinders, die sinkers 
and wherever else indexing is required in production 
or inspection. Light-weight hand instruments are 
available for optically inspecting drill points for 
differences in lip angles and cutting-edge lengths 
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Another optical tool is a level that will measure 
and indicate deviation from the true horizontal of 
0.00001 in. per inch of length or 0.00012 in. per foot 
Widely employed for the accurate measurement o! 
horizontal flatness, straightness and parallelism, the 
tool checks surface conditions of machine beds, sur- 
face plates, ground shafts, paper rolls, lapping plates 
and the like. Other optical tools include one for the 
measurement of cam contours, another for linea: 
measurements on machine tools and alignment tele- 
scopes. Some of these tools and devices are being 
incorporated as integral parts of standard machines 


optical tools in three categories 

In the application of light rays for optical tooling, 
three major classifications may be made. One of 
these is autocollimation, where a beam of light ts 
reflected back on itself from a reference surface on 
the work. Instruments in this classification are for 
the measurement of angles between two planes, 
however far separated they may be. Collimators are 
widely used in the aircraft industry where airframes 
and distantly separated portions of them must be 
quickly and accurately aligned for assembly 

Telescopic alignment employs such devices as 
double-ended telescopes and divided-aperture ob- 
jectives for establishing a line of sight in fixed re- 
lation to a plane. Displacement in targets distant 
for it ave then measured within 0.0001 in 

A third classification covers the projection of 
silhouettes and illuminated surfaces to a screen 
where they can be measured and examined at any 
magnification by eye, photocell, or photography. For 
some years, instruments of this type for measuring 
molecular structure of metals and other materials 
have been used. Comparators are by far the most 
well known of optical tools—having been used in 
toolrooms for years. Recently, however, their appli- 
cation to production inspection has been considerably 
expanded. More and more are being found in short- 
run, low-volume production setups as well as in 
long-run, high-volume production. They are now 
found in screw-machine departments for first-piece 
checking—in gear production departments for the 
same purpose and for spot inspection to check too! 
wear—and in press rooms. 
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machine tools will have more op- 
tical attachments for position- 
ing and locating 


Setup accessories are becoming faster acting, 
more efficient, to keep pace with improve- 
ments in machine tools 


Small hand tools are becoming lighter, bet- 
ter balanced and in many cases have 


“built-in” controls for uniformity of results 


Speed is stressed in small tools generally 
—faster clamping, higher speeds in port- 


able tools, quick-acting chucks, etc 


precision grinding setups and other places where 
continuous production is carried out 


With ever-increasing demands for greater accu 


racy and higher production, optical tools will be 


employed to a far greater extent than they are now 

In the next 10 years many machine tools will be 
provided with optical means of accurately and 
quickly positioning, locating and measuring setups 
In addition to production applications, optical tools 
will streamline and speed up inspection procedures 
New applications will be developed as demands 
arise and it is not improbable that a 100 to 200% 
nerease in the general use of optical tools will be 
effected in this time 


setup accessories 


Serrinc up machine tools, 
presses and production equipment requires, in addi- 
tion to jigs and fixtures, T-bolts, washers, collets, 
clamps, parallels, wedges, step-blocks and innumer- 
able other small taken-for-granted but highly es- 
sential accessories. Standards have been developed 
for many setup tools to facilitate handling and for 
nterchangeability 

New developments are continuous, resulting from 
constant improvements in the machinery they are 
ised on. For example, one manufacturer recently 
made available a line of jaw clamps with a low, 


flat 


lat profile and an angular jaw travel for gripping 


work at the sides rather than the top surfaces. In 
this way, cutters on lathes, millers and other ma- 
chines have unobstructed passage across the work 
for over-all machining without relocating clamps 


Another new clamp is a self-aligning strap type with 


a ball-and-socket arrangement that makes the grip- 
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ping members free-floating. Universal action allows 
clamping of work with inclined surfaces in any di- 
rection 

New toggle and fast-acting air clamps speed set- 
ting up too, many of these being available with spe- 
cial jaws and handles for particular purposes. Press- 
brake setups are simplified by commercial feed rails, 
tops, hold-down clamps, nut, bolt and washer sets 
and locator pins. Special adapters, used with other 
accessories, permit fast setting up for various hole 
patterns, and adjustable back and end stops provide 
a quick means of establishing work locations. Hole 
punching, notching, and other units have also been 
developed to facilitate setup and production of 
sheet-metal stampings in punch presses as well as in 
press brakes 

Machine table protractors provide a means of set- 
ting up work at an angle on milling machine or 
other machine tables within an accuracy of 5 min- 
utes of angle. New driving dogs include one type 
pecially developed for accurate spacing on taper 
work and spiral cutting. Action of a hardened ball, 
sliding on a hardened stud between ground jaws, 
works like a universal ball-and-socket joint. Work 
is not cramped or sprung since the moving parts of 
the jaw provide the only contact—without torsional 
train 

Magnetic work-holding devices include parallels, 
V-blocks and sine-angle chucks as well as ordinary 
magnetic chucks ranging in size from 6 sq in. to 60. 
A new draw-collet chuck for use on drillpresses, 
lathes, millers or grinders has a lever acting on a 
clutch bushing that opens and closes the collet. Other 
new work-holding accessories are various types of 
vises—one hydraulic vise provides a Jaw pressure 
of 2 tons, can be fully opened in 3 seconds. Another 
new vise has jaws consisting of a series of ground 
flat plates that hinge or swivel in any desired direc- 
tion to coordinate with the shape of the work being 
held. A universal rocker vise permits grinding of 
any compound angle without angle parallels—even 
if the top has a complicated clearance. This vise is 
made up of a base and sub-base sandwiched by two 
rockers, one of which holds work—cutting tools for 
example—up to 14 in. wide. Vacuum chucks are 
now widely used to hold thin sheet-metal aircraft 
work in planing, milling, etc. 


new machines—new setups 


Current improvements in setup accessories make 
it logical to believe that faster-acting and more- 
efficient setup tools will be designed to keep pace 
with coming developments in machines on which 
they will be used. New setup problems have been 
and are being created by higher accuracy require- 
ments. These naturally effect design of accessories 
and stimulate improvements. New materials also 
have an effect that cannot be ignored. It will be nec- 
essary, for example, to provide holding. locating, 
end clamping devices that will not mar surface fin- 

hes required on aircraft materials 
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small tools 


Fires, hammers, scribers, 
center-punches, pliers, wrenches and other small 
hand tools have long been the symbols of craftsman- 
ship to well-trained mechanics. These are the tools 
of his trade and receive his personal care. Sometimes 
he modifies and improves them for particular appli- 
cations. Often such improvements are applicable for 
a wide range of other jobs, and in this way new de- 
signs have been established in the past and will prob- 
ably continue to be made in the future. The relatively 
few, and generally clumsy, hand tools of past gen- 
erations have little in common with the sleek ap- 
pearing, light-weight, and well-balanced tools in use 
today 

New materials will have a strong influence on 
small-tool design. For example, a hammer hard- 
faced with carbide has already been developed and 
magnesium safety tongs for removing work from 
presses will crush if accidentally caught, without 
damaging the die. Tungsten-carbide scribers and 
hand scrapers are available now, as are carbide- 
edged cutters, and plastics are widely employed for 
their insulation properties in screw-driver handles 
—for light weight, more durable saw and wrench 
handles and for innumerable other small-tool com- 
ponents 

A recent development in toolmakers’ hammers 
is one with a copper-alloy head with tooth-like pro- 
jections inside. The teeth compress toward each other 
in use, thus preventing common flaring, cr mush- 
rooming, of the head. Another hammer currently 
favored for work on aluminum and similar metals 
has a plastic head with a lead core for added weight. 
An all-purpose mechanics hammer has a forged-stee] 
head and a rubber head on one handle. The medium- 
hard rubber head has a small blow-recoil factor. At 
present there is rather extensive use of hammers 
with replaceable molded nylon faces. They retain 
their shape under constant hard use and have no 
rebound. The faces are resistant to fire, acids, oils 
and moisture as well as being non-sparking 

New wrenches have been developed, ranging from 
simple open-end wrenches combined with a box 
wrench and socket wrenches with a universal joint 
in the handle for offset work to special torque 
wrenches. The latter are made in size ranges from 
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zero in.-oz to over 36,000 in.-lb. They are widely 
used in aircraft-engine plants, for automobile as- 
sembly and in other places where accurate tightening 
of bolts is essential. Current trend of assembling 
machinery and components with greater care will 
probably lead to more numerous applications and 
resulting improvements in design. Some torque 
wrenches now are designed to click when the cor- 
rect load is reached in addition to having a dial that 
can be watched—others break tension automatically 
when proper torque value is reached. Even small 
fingertip wrenches have been developed for placing, 
holding and tightening nuts in out-of-way or out- 
of-sight location 

Recent improvements in small tools include a 
handle that fits over the tang of files somewhat in 
the manner of the handle or grip on a wood plane: 
This allows the mechanic to use the entire working 
surface of the file in safety. Another is a torque-con- 
trolled screwdriver, a given value of applied torque, 
preset by the manufacturer, will automatically 
disengage it. Bolt looseners that will start nuts, bolts, 
or screws that are rusted or frozen are constructed 
on a cam principle that translates impact from a 
hammered blow into torque. Hand-tool holders, made 
of lightweight materials, prevent smashed fingers 
by quickly securing chisels, drifts, punches and steel 
stamps. Heat-treated alloy steel screw starters are 
permanently magnetized to speed handling of all 
sizes of recessed-head screws and Alnico magnets 
are used in some center punches to hold an integral 
bushing central with layout lines. 

Most of these developments have come about 
from needs arising from new manufacturing tech- 
niques and current toolmaking problems as well as 
the need for working with new materials. In the 
aircraft industry alone, new problems are encoun- 
tered every day and more are on the way as the 
result of new engine and airframe designs, new 
materials and new methods. Hand tools are impor- 
tant in aircraft production and their design is 
naturally affected by its problems. Progress in other 
metalworking lines stimulates new developments in 
hand tools and it is probable that we will see more 
built-in control and less reliance on skill and experi- 
ence in the use of hand tools within the 10 years. 
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automation 


Ever since the birth of mass 
production roughly 32 years ago production 
men have struggled with two basic problems: 1) 
to reduce materials handling, which may amount 
to 25 to 40 of total shop costs, and 2) to reduce 
the time for individual elements in the actual 
processing cycle. For convenience, we can break 
down the latter into three components: (a) load, 
(b) cut or form, and (c) unload. Component (b) 

the actual processing time has received the 
most attention through development of faster ma- 
chining methods and better tools. Much tool engineer- 
ing work has been done also on jigs and fixtures 
to simplify loading and unloading, and thereby 
reduce the time elements for these tasks. And ma- 
chine tools have been designed to minimize o1 
eliminate loss of working time while the operator 
loads and unloads 

Materials handling and automatic loading and un- 
loading are combined by automation. In theory, 
sutomation gets rid of the need for machine oper- 
ators. In practice, it may be desirable to keep oper- 
itors on some operations, because of stock variations 
and to supervise the operation of the automation 


practical “automatic factory” 


In the strict sense, automation is the art of tieing 
together the machines in a production line so that 
they become an “automatic factory.”” The means 
for doing this are self-powered unloaders, con- 
veyors and loaders placed between the machines 
Control) circuits for these devices are wired into 
the machine control panels, and the ability of the 
machine to accept or discharge workpieces is the 
criterion for functioning of the automation 

In the usual control system, the automation equip- 
ment does not function until it is signalled by the 
following machine 
piece that it is ready. And, although this signal 
has been given, the automation equipment will not 
operate until the machine to be unloaded has also 


the one that is to receive a 


signalled its readiness to discharge a piece 

There are manifold advantages to automation 
First, the machine equipment can be worked at its 
maximum rate. Modern high-speed equipment is 
often capable of turning out 20 to 30° more work 


than can be handled manually. Second, it is fre- 
quently possible to transfer a large percentage ot 
people to other tasks. (This is not al] net gain be- 
cause there must be automation service men.) Third 
there are fewer chances of damage to work in 
progress and injury to personnel. 

The concept of automation is only about five 
years old, but it is one of the most widely discussed 
subjects in Metalworking. Applications thus far 
have been largely to machine tools, presses, and 
forging presses in the automotive industry (AM 
Oct 21 °48, and Mar 17 '52), but heat-treating 
furnaces and parts washers have been automated 
along with other units in production lines. Auto- 
mation is spreading to appliance-and agricultural- 
implement makers. Machine-tool builders ar 
considering its effects upon design of their equip- 
ment. Lower-volume manufacturers may find that 
in time automation devices will become more un:- 
versal in character and thus suit their needs, o! 
that they can partially apply the principles to cer- 
tain operations 

The basic question about automation is one of 
economics. Will it pay? In the automotive industry. 
the original idea was to spend a sum equivalent 
to the potential labor savings in one year. That 
limitation has been stretched to two years or more. 
particularly on operations that are likely to be 
unchanged. These remarks apply to existing proc- 
essing equipment. If a new line is contemplated, 
the processing speeds that can be realized through 
the combination of the latest advances in machining 
knowledge and machine design make the installa- 
tion of automation imperative. 

It is entirely possible that the savings to be real- 
ized through automation of new, up-to-the minut« 
processing lines will in ten years pay off the entire 
cost of the plant and its equipment 


design of automation 

The design of automation requires specialized 
skills. Involved are: machine design, materials- 
handling design and electrical-circuits design. And 
basically needed is an understanding of shop meth- 
ods 

The work starts with a study of which parts 
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are suitable for automation. And, in fact, the product 
designer should be conscious of the needs of auto- 
mation, and provide some features that aid in 
handling. Likewise, when he changes a product 
design, the needs of automation should be considered 
in order to avoid scrapping expensive equipment 

Fitting of automation equipment to existing lines 
is a problem apart from that of a ground-up layout. 
Generally speaking, the latter takes no more ac- 
tual floorspace than 4 conventional one. Space that 
might otherwise have been used for stock storage, 
etc, can be used. The “open” effect is pleasing, and 
the people working in an automated department 
need not feel hemmed in by machinery. On exist- 
ing lines, automation works, too, even though equip- 
ment spacing may range from 6 to 15 ft, as on some 
press lines. 

Components commonly seen in automation de- 
vices are silent chains, sprockets, motors, air cy- 
linders, air valves and regulators, limit switches, 
and an angle-iron framework. Often a special elec- 
trical contro] panel is provided, so maintenance 
personnel can contro! the automation devices sepa- 
rately from the machine control panels, as when 
setting up, making repairs, and operating parts 
of a line on a temporary basis when some machine 
unit is down. 


sources for automation 

The design work may be done completely by 
the user’s people, and this is perhaps the best meth- 
od until experience is gained, But, eventually, it 
is necessary to rely upon outside sources to execute 
a finished design from preliminary sketches and 
specifications — certainly if any volume of auto- 
mation is planned. Fortunately, the problem is one 
of specialized materials-handling equipment, and 
in major centers there are a number of firms capable 
of design and often likewise of building satisfactory 
devices. 

In laying out for automation, it is essential to 
produce plans that show spacing increments, the 
distances between machines, and where float should 
be introduced for critical operations. If new ma- 
chines are to be installed, automation will change 
some of their characteristics. For example, the 
throats may be altered to admit the automation 
take-away or feeding elements, so transfer devices 
on the machine itself can reach to put a part on the 
automation or take one from it. It is wise, there- 
fore, to let automation contracts after receipt of 
certified prints of equipment, showing the over-all 
length, the throat depth, etc. Also, connection points 
can be left approximate and be finished at field 
erection 

Electrical design is just as important as mech- 
anical layout. In the first place, the automation 
device must be planned to have limit switches and 
electrical programming devices. It may need a mo- 
tor that will stop at a specified angular degree of 
rotation. The devices must operate as much as a 
million times per year, and therefore require special 
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attention to long-life characteristics. Adequate pro- 
tection must be provided against damage and shorts, 
especially from cast-iron dust, chips, and oil 

The development of a suitable control panel re- 
quires a high degree of skill. Eventually, the de- 
sign of this may be finished by an electrical equip- 
ment manufacturer, but the automation designer 
must first work out the sequences that will accom- 
plish the desired results in a foolproof manner. 

Ir some cases, it is essential to mount the auto- 
mation devices on casters, so that they can be swung 
out of the way in case of major repairs to equip- 
ment. The movable feature is also a help in case 
the line must be operated manually because of 
major automation failures. 


maintenance of automation 

From the labor-savings angle, the installation 
of automation is not all clear gain by any means 
From a plant-wide standpoint, the savings may 
amount to 25%, because many people are still 
needed for inspection and assembly operations. Ac- 
tual savings on the line may be high in terms of 
operations, but the tool setters, maintenance per- 
sonnel and supervision are higher-paid groups 
Generally speaking, people must be trained. Some 
operators are capable of being retrained to trouble- 
shoot and repair automation items. Others can be 
given sufficient training to qualify as toolsetters and 
even as electricians. Any highly automated plant 
will require a well-trained group of journeymen 
mechanics in various crafts. 


effect on quality 

Automation definitely reduces damage to parts 
in process. Guide rails or other means attached 
to the automation devices prevent pieces from being 
dropped. Finely finished surfaces can be protected 
by the manner in which the piece is gripped and 
trangported. Items are not jostled or bumped to- 
gether, as it common in tote-box handling. 


machine-shop automation 

Automation in machine shops can be more com- 
plex than found in forge or press shops. Parts may 
be heavy and bulky, like engine-block castings, or 
small headed objects like valves, cylindrical parts 
like pistons and piston pins, etc. Part configuration, 
size, weight, material, quantity, and degree of finish 
affect design and selection of automation. 

When considering automation, always remember 
that many machine-tool builders have devised 
work loaders and ejectors that are part of or are ac- 
cessories for their equipment (AM—Mar 11, 1948, 
pl49). Frequently, it is possible to combine inter- 
mediate automation with these work loaders and 
ejectors for a more economical and efficient auto- 
mated line. 

These manufactured devices for machine tools 
consist of loading cartridges, magazines, hoppers, 
loading cradles, chutes, shuttle loaders, etc. They 
can be kept filled by chain conveyors and acces- 
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sory hoppers with sufficient capacity or machine- 
tumed delivery, so that no machine operator is re- 
quired. And if machines are operated in tandem 
on a specific operation, diversion bars and paddles 
can be arranged to keep filled the chutes, magazines 
or hoppers built into the machines. 

If the part can be transported on a chain with 
suitable attachments, the cost of automation is 
sharply reduced. The conveyor chain, timed to the 
machine ejection rate, is especially useful, because 
it may run close to the floor and rise to any de- 
sired pickoff or delivery height, and its return 
side acts as storage means for parts that cannot yet 
be accepted at the pickoff or chute point on the next 
piece of equipment. 

Automation devices for the machine shop can be 
classified into these categories: 

Loaders The self-powered shuttle is used for 
moving large workpieces along rails in intermittent 
stages. Its operation is controlled by the following 
machine (B). When B is ready to receive a piece, 
it signals the shuttle. If the preceding machine (A) 
is ready to discharge a piece, the dogged shuttle 
bar strokes into the throat of A. On the return 
stroke, the dogs on the bar catch against the work- 
piece in A and all the pieces still on the shuttle 
rails and move them toward B a predetermined dis- 
tance. At the shuttle position nearest B there is a 
limit switch, which, when tripped by a workpiece, 
tells the transfer bars of machine B to reach out 
and take that piece 

Metering hoppers are another form of automation 
loader. They receive parts, like shafts, from a bulk 
hopper or chute, and drop them one by one either 
onto the machine fixture or a silent chain feeder. 
Action of the hopper may be effected by a limit 
switch, a pendulum latch that is operated by ma- 
chine feature, or some other appropriate means. 

The elevator is another means of timing the load- 
ing of a machine, furnace or washer. Work dis- 
charged from a machine may be transported to 
the elevator by belt conveyor. Since the elevator 
has cross bars or angles welded to it at appropriate 
spacing and the chain speed is timed by the next 
machine, each elevator flight delivers a piece exact- 
ly at the instant required 

Turntables at certain points in automated lines, 
it is often necessary to turn the workpiece 90° or 
180°. Reasons may be: (1) to turn the part for proper 
loading into the machine, or, (2) to accomplish 
a right-angle turn from one automation unit to 
the next 

Turning the work, or both turning and rolling it 
over, can be accomplished by a commercial index- 
ing unit. If a simple turn only is required, an index- 
ing, or rotating section of conveyor can be used, 
or the part can be pushed sideways onto a shuttle 
or power convevor 

Conveyors Belt and chain conveyors can be 
used with an automation setup. Work discharged 
from a machine may drop on a conveyor and be 
transported to a storage hopper. The hopper itself, 
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or in conjunction with a metering hopper, then 
feeds an automation device. Here, the ingenuity 
of the automation designer is important, for he may 
be required to devise complicated loading devices. 

In such systems, the hopper serves two purposes 
1) for bulk storage of work in process, and 2) the 
means of smoothing out the production cycle. For 
example, a furnace may operate 24 hr daily, and 
production machines serving it work only 16 hr. 
Thus, the hopper accepts three and feeds two pieces. 


press-shop automation 


Basic work-handling prob- 
lems in the press shop are 1) to feed blanks, 
sheets or partly finished pieces into dies, and 2) 
to remove the piece and convey it to the next 
operation. These operations can involve a consider- 
able amount of manual labor, especially on auto- 
motive press lines used for drawing hoods, roofs, 
floorpans, etc, where the operations involve draw- 
ing, flanging, trimming, restriking and the work 
is turned over one or more times. Immediately 
following these operations, various brackets, stiff- 
eners, etc. may be assembled to the stamping 
with press welders, so that a completed sub-as- 
sembly leaves the end of the machine line. 

A score or more people may be needed on a non- 
automated line to put the work into machines, 
take it out from the rear, stack it, then pick it up 
and put it into the next machine. The line can work 
only as fast as people can handle the stock, and if 
one machine is giving trouble or is down, the peo- 
ple have idle time. 

Production can be increased 20% or more by 
automation. Machines, not men, pace the line. As 
soon as a machine signals by electrical interlocks 
that it is ready to eject a piece and receive a new 
one, the automation devices operate. Devices at the 
rear of the press take away the piece, and other 
automation devices at the front of press introduce 
a new one. 

Thus, in press shops we find these categories 
of automation devices: loaders, unloaders, turnover 
devices, conveyors. Commercially available and 
specially designed devices are employed. 

Loaders — In this category, there are commer- 
cial and special stack feeders for blanks. Hydraulic- 
lift tables are available to keep the stack height 
constant, so that an operator or operators need only 
shove the top piece into the dies. This idea can be 
carried further by application of vacuum lifters 
and feeders operating in time with the press ram. 
Automatic oiling of the work is another feature. 
Finally, you can design or have designed a special 
automation machine that lifts the top sheet by vacu- 
um, puts it on a carriage that goes through an oil 
spray and runs the oiled blank into the dies. What 
you should and can spend depends on the shape 
of the blank, the problem of nesting it in the dies, 
and the amount of labor that can be saved. 
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Loaders for partially formed or drawn work are 
usually special. Sometimes, loaders also function 
as an unloader for the preceding press. An incom- 
ing piece to the first press acts to push a completed 
piece (lifted out of the dies by arms and rollers) 
onto the loader. Here it stays and the first press 
remains unoperative until the second press signals 
the loader to transfer the piece 

If a part must be turned over, and space between 
presses is limited, an elevator-type loader may be 
used. This descends to pick up the tusned over 
piece, resting near the floor, rises to loading height 
and pushes the piece into the next press. 

Sometimes the loader is attached directly to the 
press frame and acts to pick up a piece by a con- 
venient feature, such as a hole, and put it into the 
press. 

Unloaders — The most famous unloader is the 
“iron hand.” In the conventional form, the iron 
hand consists of a pivoted arm actuated by a cam 
attached to the press rocker shaft or blankholder. 
In either case, the purpose is to achieve operation 
timed to the press stroke. When the dies begin to 
open, the iron hand is in down position to insert air- 
operated fingers that grasp the stamping, which 
has been raised by roller arms. The arm of the 
unloader then swings back carrying the stamping, 
which is released in mid air to drop onto a con- 
veyor or into a turnover, according to part position 
needed at the next press. 

Horizontal iron hands have also been built, but 
a type in growing favor swings horizontally. Less 
space is required by the horizontal unloader, and 
on some classes of work it minimizes damage. 

Blank unloaders, or extractors, can be of several 
kinds. Blanks may drop through the dies onto a 
conveyor built into the press bed. Or vacuum lifters 
may carry the blank up, permitting a “shovel” 
or a bar-type extractor to reach in, catch the piece 
when released by breaking the vacuum, and run 
the blank out to a stacker, conveyor, or even a 
turn-over device. Sometimes, paddles at the front 
of the press and actuated by the rocker shaft, kick 
the pieces out the rear onto chutes, turnovers or 
conveyors, when the vacuum lifters release. 

Turnover Devices — Stampings must often be 
turned over to suit the characteristics of the next 
die. In the case of a finely finished drawn panel, 
the extractor drops the piece onto a chute equipped 
with soft-faced rollers. At bottom position, near 
the floor, the part trips a limit switch. If the follow- 
ing loader or conveyor is ready to accept a piece, 
the switch causes a kick-over device to throw the 
panel over, and the conveyor takes it away. If the 
panel is round, a ferris-wheel type of turnover is 
used. And if the part is a long blank, a bar-type 
turnover may be operated by a linkage connected 
to the press ram 

Conveyors — Commercial slat and belt conveyors 
and specially designed chain conveyors are used 
for automation. These may be interspersed between 
the unloader for one press and the loader for the 
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following press, and all three are electrically inter- 
locked to prevent work pileups or premature oper- 
ation of the machines. The latest idea is to build 
the three devices into one unit. 


forge-shop automation 

By applying electrically inierlocked pushers, con- 
veyors of the slat, roller and chain types, loaders 
and unloaders, turn-over devices and lifting arms, 
it is possible to automate a press-forging line. Dodge 
Forge, (AM — Sept 29, '52, p 123) uses only one 
man (to operate a billet shear) from the start of 
the process to the actual press-forging operation. 
Billets are warmed. conveyed, sheared to length, 
conveyed again to the heating furnace, loaded, un- 
loaded, conveyed again, gaged for the reducing- 
roll operation, reduced, turned-over, and run up 
into the press throat by interlocked automation de- 
vices. The entire production line for crankshafts, 
produced at the rate of 150 pes per hr, needs only 
12 men to produce work ready for the machine 
shop. Production speed is three times the rate for 
hammer forging 


power sources 

Compressed air and the electric motor are the 
two chief means of operating automation equipment, 
although hydraulics has been used to some extent. 
There has been some trouble with long-stroke fluid- 
pressure equipment. Piston rods have bent; packings 
have given trouble. Therefore, where the automa- 
tion equipment must have a long stroke, there has 
been a shift to electric motor drive. The motor may 
drive a table or slide by means of a chain or rack. 

The automation carriage accelerates rapidly, 
moves to the desired position and stops in a pre- 
cise location. To accelerate masses quickly, dc drive 
units ranging all the way from 5 to 40 hp are used. 
The dc drive permits speed adjustment, which is 
essential because the best operating speed cannot 
always be foreseen, and line production rates might 
be raised after experience is had with them 


control problems 

In departments machining cast iron, even highly 
protected electrical devices have been short circuited 
by seepage of cast-iron dust. It has been essential 
to install expensive dust-cleaning equipment, even 
when the electrical devices were specified to JIC 
standards 

Relay life is of great importance in automation 
work. Failure of a relay can shut down or interrupt 
the entire line. Suppose the relay must operate 32 
times per minute. Over an 8-mo period, service 
demands can amount to 5,000,000 operating cycles 
for the device. This is usually the designed life. 
But in a year, 8,000,000 cycles would be required. 

To eliminate contact wear, electronic switching 
may be the answer. For example, it may prove 
feasible to use special high-life, low-current relays. 
Possibly, the same kind of device as used in spot 
welders will provide the answer, or it may be neces- 
sary to employ telephone-relay design principles. 
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Fram one die heed built in 1889 based on o revolu- 
tionary new principle in generating threads, to 350 
sizes and styles is the story of Landis Die Heads and 
Cotlopsible Taps—the widest line in ronge and 
application in the world today. 

The constont tesearch for better threading 
methods which has brought to Landis leadership in 
its field tedey ploys on even more important port in 
our octivities. On the record of the post stands our 
promise for the future. 


We offer all manutocturers our peors of experience 
Jn oll phases of Threading. Hf you heve o problem 
wolving threads, whether dasign of production, oF 
if yew feel that your presene thresding methods 


THe 


es 


STVLE ALT 
COLLAPSIBLE TAP 


STYLE 
RECEDING COLLAPSIBLE TAP 


SOLID ADJUSTABLE TAP 
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LANDIS THREADING TOOLS FOR 
EVERY THREADING JOB 


LANOMATIC HARDENED LANDMATIC ANGTA 
a 
AND GROUND HEAD MEAT TREATED HEAD 


LANODEK HAROENEO LANDEK SOLID ADJUSTABLE 
ANO GROUND HEAD HEAT TREATEO HEAD 


Tee 
Lanois 
CHASER 


LANCO HARDENED 
AND GROUND HEAD MEAT TREATED HEAD 


 WAYNESBORO 


ay 4 
4 
4 
mm 
Too! In industry 
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addition tink General Purpose 
and Taps for Special Applications WINTER makes 


many 


taps for the unusual jobs. Some of these specially 


PEAKING OF 


Your local Industrial Supply 


Distributor 
General 


gets WINTER BROTHERS COMPANY, ster, Mich., U.S.A 


The same quolities of design and 
traftonionship that heve mode 
Notional igtary Metal Cutting 
the national chelee aiso found 
ia Nattonal Seecial Tools. 
Tor Gun Drill, @ adder 
to the aod of 
types of specially designed 
are pictered here. 

NATIONAL TWIST 
AND COMPAHY 


Your 
EMDUSTRIAL 

TOR 
ter your staple noe 
including NATIONAL Twist Drif 
Counterbures, Milling Curt 
End Mills, Hobs, and special tools. © 


DESIGNERS 


F 


Choose from unground, ground, ultra-precision, carbide-tipped, 
multithread, roughing, pre-finishing or finishing hobs — made with 
standard or special tooth form, straight or taper bore — in a com- 
plete range of sizes and pitches. You'll find one that's designed 
particularly to produce your special requirements. 


Because of more than forty years of gear cutting experience, 
Barber-Colman engineers can recommend tools which will best 
fit your requirements. They can supply gear hobs in any of the 
standard classes of tolerances, plus an ultra-precision class. These 
hobs range all the way from small 268 DP hobs to those for the 
largest hobbing machines as coarse as 1 DP. With improved 
methods and equipment used in their manufacture, these hobs pro- 
duce gear tolerances exceptional within their respective classes. 


If your plant is cutting gears, you will find this Barber-Colman 
service the easiest, most direct and efficient approach to control 
of your gear quality problems. Write today for recommendations 
on your jobs. 
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From 1 DP Unground 
From 1% DP Ground ‘ 
hobs for your marine and power re- 
ne 
» 
‘ 


FOR EVERY ONE OF YOUR GEAR REQUIREMENTS 


tl ASS AA Barber-Colman engineers are now able to announce another de- 
velopment in gear accuracy. For a number of years we have been 
ULT 7 4 -P RE Cl § | 0 | making a precision ground hob known as Class AA, to meet the 
tooth profile tolerances demanded for extreme quietness, smoothness 
H 0 i § and constant rate of rotation. These hobs are recommended where 
machine and tooling conditions are consistent with the use of such 

a fine tool. 


Take a close look at your gear requirements and see whether you 
are taking full advantage of all the refinements available with 
Barber-Colman gear hobs and gear hobbing machines. Ask one 
of our field engineers to call and discuss your gear problems, or 
send blueprints showing the tolerances required. There's a hob 
in this complete line to take care of your requirements. 


HOBS CUTTERS REAMERS 


HOBBING MACHINES Barber-Colman Company 
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MASTER COLLETS AND FEED FINGERS — 


For Progressive Screw Machine Plants 


HARDINGE Style “S” Master Collets and Pads 


HARDINGE Style "B” Master Feed Fingers and Pads 


Pads interchange with Masters for different makes of 
machines having the same capacity 


Write for descriptive Bulletins. 


Bronze Pads Steel Pads Cast Iron Pads 
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ELMIRA. NY 
a 
4 
aster Feed F é 
tension cha ingers with Adjustable Tension 
nge to suit varying requi | ~ provide 
HARDINGE 
THERS, 
, INC., ELMIE 


Brow n & 


ac cured 


Milling 

j ff Every designed a stay shar} 


finish 


ion 
producto! 


Brown é& Sharpe 
Millieg Machines + Grinding Machines + Screw Machines * Machine Tool Accessories - Cutters a ; 
Mochinie’ Tools Electtonic Measuring Equipment - Johansson Gage Blocks * Permanent Magnet Chucks Pumps 


1G. CO., PROVIDENCE 1, R. U.S.A. 


; 


> 1900 THE MIRACLE OF AMERICA 1950 


It’s no stretch of the imagination, rather, robust realism to call our past half 
century a Miracle —U.S.A. 


America has set an amazing record of progress in 50 years — but a moment in 
the history of civilization. A record unequalled by any other political or economic 
system. 


Merely by broad brush strokes, we can all visualize this miracle. Remember the 
crystal set, the hand-cranked car, the biplane? A far cry from our FM radio, tele- 
vision, hydro-matic drive and supersonic planes. 

And here’s another phase of the miracle that went hand-in-hand with these and 
the myriad of intertwined technological advances — ranging from the radio telephone 
and Bakelite to the X-ray tube and teletype ... and to atomic energy and its un- 


told potentialities. 
¥ Since 1900 we have increased our supply of machine power 44 times. 

*& Since 1900 we have more than doubled the output each of us produces for x 
every hour we work. a 

. . 

% Since 1900 we have increased our anaual income from less than $2400 per ¥ 

household to about $4000 (in dollars of the same purchasing power), yet... .. 


%¥ Since 1900 we have cut 18 hours from our average work week —equivalent to 
two present average workdays. 


How did we do it? The basic cause for this composite miracle has been the 
release of human energy through FREEDOM, COMPETITION and OPPORTU- 
NITY. And one of the most important results is the fact that more people are able 
to enjoy the products of this free energy than in any other system the world has 
ever known. 
THIS IS THE MIRACLE OF AMERICA .. . it’s only beginning to unfold. 


Published in the public interest by: 


McGraw-Hill Publications 
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WORLD'S GREATEST TOOLMAKERS 


To mechanics, machinists, inspectors, fore- mands of industry and precision workers in 


men and toolroom supervisors, “the best” every craft and trade. Industrial distributors from 
always has and always will mean STARRETT coast to coast and throughout the world stock 
TOOLS. Starrett production facilities are con- and sell STARRETT TOOLS — always ready to 


stantly being expanded to meet the growing de- give you prompt, dependable quality service. 


Cc 
2) SE Aa... 


THE L. S. STARRETT COMPANY INDUSTRIAL 
Athol, Massachusetts, U.S. A. DISTRIBUTOR 


Prompt delivery 
Dependable service 
Quolity products 


MAND TOOLS AND PRECISION INSTRUMENTS 
DIAL INDICATORS © STEEL TAPES © PRECISION GROUND FLAT STOCK 
HACKSAWS. BAND SAWS end BAND KNIVES 


STARRETT PLANTS (Left) Home of “the World's Great- 
est Toolmakers” (Right) Production of Starrett Hacksaws, 
Band Sows, Band Knives ond Precision Ground Fiat 
Stock is streamlined in this new addition 


=" ‘ 
A 
pRRe | @ Lie. ®) 
WORLD'S GREATEST TOOLMAKERS 
fie 


Instruments, Dial Indicators, Stee! Tapes, Hacksaws, Band Saws, Band Knives. $ 


a 

— 


> 
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looking Ahead, 


BAY STATE sees faster production speeds, 
more highly-specialized tools, tougher and 
harder alloys, still greater precision and finish 
requirements in grinding. 


All these things, taken together, spell PROGRESS, 
and each one calls for BETTER GRINDING. That's 
where BAY STATE fits into the picture. 


BAY STATE’S experienced personnel, advanced 

production and manufacturing techniques, CON- 
TROLLED POROSITY, FRACTIONAL GRADES, mod- 
ern equipment, extensive research . . . all are 
geared to that one purpose of bringing you BETTER 
GRINDING, through better abrasive products. 


That’s why in the future, as in the past, BAY STATE 
abrasive products will continue to set production records 
and bring profitable grinding to their users. 


That’s why you should let us show you what we mean 
when we say: 


YOU CAN GRIND BETTER WITH BAY STATE 


BAY STATE ABRASIVE PRODUCTS CO. 
Westboro, Massachusetts, U. S. A. 


Branch Oftices and Warehouses: 

Chicago, Cleveland, Detroit, Pittsburgh 
Distributors — All Principal Cities 

in Canada: Bay State Abrasive Products Co. (Canada) itd., Brantford, Ont. 
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Off-hand machine uses belts as narrow as inch, 


on a wheel small enough to do fillet areas. Manwe 


factured by Vonnegut Corporation. 


BEHR-MANNING 


FOR IMMEDIATE INFORMATION 


Read “Coated Abrasives Ease Jet Biade Finishing Prob- 
lems" from the June issue of “Steel.” The reprint will be 
mailed at your request. Write Behr-Manning Corp., Troy, 
N. Y., Dept. AM-11. 


For export: Norton Behr-Manning Overseas Inc. New Rochelle, N. Y., 
U. S. A, and in Canada, Behr-Manning (Canada) Limited, Brantiord. 


points the way to big advances 
in all production contour polishing 


@ Behr-Manning abrasive belts are helping to 
clear up a bottleneck in jet engine production, in 
the polishing of blades and buckets. 


A number of methods have been developed — 
both manual and automatic—for the speedy 
handling of this critical polishing operation. It is 
significant that practically all methods utilize 
the production advantages of Behr-Manning abra- 
sive belts. 


Several of the various ingenious methods already 
in use for this special contour belt polishing job 
ore illustrated here. It is more than likely that 
some if not all of the new equipment may be 
adaptable to many other forms of contour polish- 
ing, and thus open an entirely new production 
field in contour work. BEHR-MANNING Field 
Engineers are well abreast of these new develop- 
ments and will be glad to discuss them as applied 
to your work. 


WATCH BEHR-MANRNING 


for continual coeted abrasive improvements 
end cost-cutting application methods. See 
these developments in action at one of Behr- 
Manning's 15 branch demonstration rooms 
located throughout the country. 
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In the above new building with its complete and 
modern facilities Wickman office and factory personnel 
are now working in ample space ond with the most 
modern equipment. Our new plant was constructed to 
Wickman specifications which included such require- 
ments as proper lighting levels, air conditioning ond 
humidity control, scientific heating and provision for 
continued building expansion. 


for Pree Cutting... 2ualily G 


Wickman-Neven steel-bonded diamond wheels are pre 
destructible and cannot be damaged even by pl ng 


pointed tools into them. Diamond particles stay ir 
eliminating expensive loss of unexpended diag 
steel-bonded wheels will grind many times 
other types. Tools finished on Wickman Dian 
up to 300% more service between roa ’ 


Wickman steel-bonded chip 
unusually long service life. 
breaker grooves in carbide 


These modern and efficient facilities will assist aim 

in meeting the constantly increasing demon@aaniame 
dustry for Wickman quality diamond whe@iaamam 
grinders and tapping ofttachments. With 
production potential we pledge continued am £0 P< 
Wickman high standards of quality 
product design. For, as in the 
Wickman policy to serve you 
nothing but the best. 


sharp 


vatil worn, 
Wheels will give 


ry will cut standerd depth chip 
in @ single pass. A refers pars 


without down feed perme the wheel cut free and 


extra fine finish in the, 

1%4-2 minutes for 

Wickman resigf diamend wheels 
free cutting action 


size tool. 


ove. The complete operation takes 


| mended where 
bst important and where 


itt je doing the grinding. These wheels 
thei Eceptional cutting freedom; they require less 
Recings then wheels with other types of bonds. 


ap 
— 
We 
1g 
4 
4 illed 
grinding and types of 
ond Wickmon 
to meet cutting wheels diamond 
ding or Regardl 
Wickman Di. the quality will Shs 
‘x 


Yse WJickman-[even BENCH ‘ 
wih STEEL BONDED DIAMOND 


aon Gemend «heel heve 
for theb fang Miia. spuedy ond 
ocirviing of toels, avd efficiency oa 
gindieg of However, 
of vency Oly be ob cined when 


transverse mouvement. This 


beater 
te supply soFichent speed end high this grinder requires 30° 
coolent _ 30° toble ores. 
ornemeni eg of ond ation, bi 
teguiction M- bes been issued. regulation 

inoid bonded 


the wee of 
diamond ter offhand 
wheels must cow be ie 


tobe ity regulation M-103. For, both grinders. 
below ope be quickly 

A 
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Attachment 


and expensive tap breakage—you con stop it! A 
Wie Combinetion Tapping Attechment will eliminate your top 
i by removing undue stress from the fap. 


of 
spring stee!, provides sufficient tapping torque for each tap size yet 
aliows the clutch discs to slip when any undve top stresses are 


EFFICIENT ADAPTABILITY—The Wickman Combination Tapping At- 
tachment ic designed to ft readily into or be removed from its quick- 


ters for holding drills, counterbores or any other tooling required for 
your operation can be inserted in the same chuck. This efficient and 
flexible interchangeability of tooling means complete machining opera- 
tions can be performed in a minimum of time. 


shows below has o 
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More apd... Mere 

a STOP TAP AGE! If hard spots in material being tapped, hitting bead o adaptors fer : 
holes, dull taps or ony one of a number of things are covaterborey, ote. head 

HOW! Topping torque is provided in the Wickman Tapping 
Attachment by a two tooth clutch and a pressure unit of highly resilient > 

, 

change yon wh Nickmon adap- 

1% 
Sheek to tobe Mester collet elds 
drill, counter- odapters—tap. 
bores other con be chonged 


FOR HIGHEST QUALITY TOOLT 


THE STERLING GRINDING 


OF THE CLEVELAND 
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CUTTER SHARPENING 
WHEELS 


The Correct “Wheel of Industry, Designed to Your \ 
Particular Job Demands, Saves Time, Temper, and Money 


... Assures Faster, Expert Results Everytime! 


® Sterling Toolroom Grinding Wheels readily meet the modern demands of the 
unusual alloys and other related materials which are a part of today’s defense pro- 
duction. Sterling's “Wheels of Industry”. because they are tailormade for your 
difficult jobs. need very little dressing . . . you can use all the time on your jobs for 
grinding. 


Sterling Toolroom Grinding Wheels, manufactured with “drawing-board accu- 
racy”, accomplish superior results without danger of chatter or excessive tool wear. 
They stand up under long runs and, under test, have actually provided many extra 
hours of grinding at no added cost. 


Whatever your problem, there is a Sterling Toolroom Grinding Wheel that will f 
readily solve it. Sterling engineers, skilled in modern toolroom grinding, stand ready : 
to suggest the “Wheels of Industry” you need. Ask for the services of these special- : 
ists . there is no cost or obligation. M 


BEST IN THE TEST—THAT’S STERLING! 


® Ina recent test, held at a well known tool and die company. a Sterling 10 x ‘x 2 a 
grinding wheel, specification ZA46 H14 V2. was tested on a general purpose, surfacing Op- * 
eration in competition with other brand abrasive units. The Sterling “Wheel of Industry” ; 
quickly ye its superiority by outperforming the other wheels in every way—cut : 
freer, cooler, and quicker. : 


Such splendid results indicate what can be expected from Sterling Toolroom Grinding — 
Wheels on your jobs. Special wheel specifications, built to your particular needs, are avail- 
able on short notice. Tell us about your problems. We will gladly offer quick solutions— 
a letter from you will receive our immediate attention. 


Ask for These STERLING 
Research and Development Folders - - - 


ie @ The many demands for faster. better grinding 
: make these folders important for any one con- 
eerned with pushing up today’s production 
curve. This literature gives many suggestions 
for doing better jobs of sharpening. roughing 
? or finishing and are a welcome supplement to 
vs the advice given by Sterling engineers. The 
aM — fifth edition of “The Art and Science 
is included. A request on your 
onto letterhead will bring the entire series 

at once. 


QUARRIES COMPANY 
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The John Bath Company has played an 
important part in the development of modern 
thread cutting tools - from the early days of simple 
requirements to the exacting precision demanded 
by today’s mass production - where BATH TAPS 
help to shape the threads of progress! a 


INSIST ON BATH TAPS AND GAGES 
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TAPS and GAGES 


The John Bath Company—a pioneer in the design of special machinery 
to grind from the solid—was among the first to produce a complete line 
of high speed steel, ground thread taps. They also established tolerances 
to permit the selection of the same size tap in several pitch diameters. Bath 
engineers specialized in the design of custom built taps for unusual jobs— 
a feature that has earned them an enviable reputation as consultants in 
difficult tap applications. 


TODAY... 

Particular attention is being paid to the design of taps for threading new 
metals, alloys and plastics—to meet the demand created by substitutes. 
Bath engineers now have a wealth of case history data which, combined 
with natural manufacturing aptitude, provides the answer to many thread- 
ing problems. Today, no matter whether the tap requirement is standard 
or custom built—industry relies on BATH TAPS for BETTER THREADS, 


WHAT'S AHEAD... 


Experimental and research work during the next ten years will assure Bath 
customers of the benefit of new, tested ideas and methods in the metalwork- 
ing field. For example—when more of the new wonder metals are available 
for general use, Bath engineers will be ready with technical advice about 
threading. Speed is the order of the day—but, whatever the trend in the 
years ahead . . . you can rely on Bath for helpful and authentic advice. 


BATH PLUG THREAD and RING THREAD GAGES 


Bath Gages are made to the most exacting standards — threaded and lapped to a 
high finish, to give an extra-smooth surface for long wear and accurate measure. 
Available in standard sizes .. . BATH GAGES are also made to specifications, 
including the Unified Screw Thread System. Write NOW for detailed information. 


J A T ¢ @ INCORPORATED 


22 Grafton St., Worcester, Mass. 


PROFIT BY THEItR PLUS-PERFORMANCE 
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TOOL ENGINEERS PRODUCTION MEN 
AND MANAGEMENT MEN « 


BORING and REAMING 


All three, tool engineers, production men and 
top management agree on Madison Adjust- 
able Boring and Reaming Tools. 


Tool engineers like their simplicity and flexi- 
bility of design; production men their fool- 
proof, trouble-free operation; management 
appreciates their lower initial and mainte- 
nance costs. 


For complete information me, 
write for the Madison > 
catalog, today. 


4) EASY INTERCHANGEABILITY 


‘23 ONE SCREW ADJUSTMENT 


CENTERING 


a 


ask the men with holes in their * 
heads to cut your bering costs 


MADISON manuracturinc co. 


DEPT. AM MUSKEGON, MICHIGAN 
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These Die Heads, with grownd thread chasers, do an 
outstanding job on large or small lots, in pitches ranging 
from extremely fine to coarse multiple Acme. 

They have an over-all capacity of from No. 8 to 44%". 

They require no more than the proper chasers to cut 
either right- or left-hand threads. 

They are easy to install and simple to handle. For 
almost half a century of continuing development and 
improvement, ] & L Dies and Chasers have been the 
answer to threading jobs throughout the world. 


TANGENT 
3 & L Tangent Chaser Die Heads, with ground thread 
chasers, are rugged, dependable, time-tested tools. 4 
They are production engineered to produce beter a 
threads at speeds limited only by the material being s 
threaded. Capacities are from No. 4 to 2”. 

There is a J & L Tangent Chaser Die Head engineered -_ 
for your requirement. Stationary types are available for ' 
turret lathes or any machine where the tool does not a 
turn. Revolving types are for automatic screw machines, F 
drill presses, threading machines, or any machine where e., 
the tool is held in a live spindle. : 


For 
Bas AUTOMATICS for high production, quality threading on B & S Auto- 
matics and small turret lathes. Their simple design and 
careful workmanship assure repetitive accuracy with 
long runs between chaser grinds. 

No. 16-S is for use on B & S No. 00, 00G, 0 and 0G 
and small turret lathes. They have “DUALIFE” radial 
type ground thread chasers with two cutting edges for 
maximum use between grinds. 

No. 18-S is for B & S No. 0, OG, 2 and 2G and the 
No. 19-S, with wider range, for B & S No. 2 and 2G, 
These dies use ground thread tangent type chasers. 


JONES & LAMSON MACHINE CO., Springfield, Vermont, U.S.A. Dept. 710-AM CO SS, DIE HEAD DIVISION 
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SCHNELL 


THE MARKET PLACE FOR PRECISION DIES FOR ACCURATE 
STAMPINGS--TOOLS--AND PRODUCTION OF UNIT ASSEMBLIES 


1. PERISCOPE HOLDERS FOR NA- 
TIONAL DEFENSE .. . To handle 
this job plantwise, required a large number of tools of various 
kinds, obout 45 press operations, arc and spot welding, machining, 
assembly, and painting 
We enumerate the wide scope of operations required to produce 
this unit to show the versatility of our plant—in equipment—in 


engineering——in mechanical “know how.” 


2. FROM A BLANK TO HALF. 

TANK SECTION in 20 Seconds 

. The Scaife Company—Weatherhead—Sheffield Steel Corp. — 

and numerous other concerns are enjoying low cost production 

with these Schnell patented Deep Drawing Dies. 

This half-tank section, 1412 inch diameter by 24 inches deep, 

was drawn from a 38'2 inch blank 0.105 inch thick in 20 seconds. 
Formerly these half-tanks required three draw- 
ing and two annealing operations with scrap 
running as high os 50%. Scrap has been re- 
duced to 1% or less and production increased 


3. DIES for making auto door lock parts on 
a production basis The four parts shown 
in relvef on this door lock were produced with 
progressive dies designed for customers’ 
presses by Schnell 

These are high production jobs with dies de 
signed for adjustment and sharpening with 


out replacing sections. They also feature a safety device whereby 


The patented Schnell, contin- 


vous process of deep drawing 


in a single operation—their 
ability to handle tool and die 
operations—and their engi- 


neering and plant facilities for 


the manufacture of complete 
unit assemblies make them an 
ideal market place for your 


stamping work—tools and dies | 


and complete assemblies. 


operation. 


tremendously. 


Advantages of this process include better 
metallurgical properties, less metal distortion 
and a more uniform wall thickness—resulting 
in a better product, in less time, at lower cost 


4. PRECISION DIES FOR ACCURATE 
STAMPINGS . . . Shown is a representative 
group of stamped parts produced with dies 
designed and built by Schnell. It includes 
parts of various shapes an sizes to illustrate 
the flexibility of the Schnell organization in 
developing high production dies for low cost 


o pilot hits and operates a micro switch which stops machine 
instantly in case of a mis hit. A production rate of 70 pieces per 
minute wos achieved on this job for each piece 

This is @ typical example of the ability of the Schnell organiza- 
tron to carefully analyze your problems and come up with dies 
that will enable you to maintain high production, with safety and 


For example, the tank cap (top right) was produced most eco- 
nomically due to ingenious die design. Five operations were per- 
formed on one machine progressively in such a woy that a piece 
was completed on every hit of the press. Production averaged 1200 
pieces per 8 hour shift. 


at minimum cost 


SCHNELL TOOL & DIE CORPORATION - - - SALEM, OHIO 
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rom heaviest stock removal to the 
most delicate precision finishing— 
and everything in between—there's 
a Norton abrasive product that's ex- 
actly right for you. 

Norton wheels, each within its own 
particular job range, will give you the 
cool, free cutting action, the uniform 
rate of wear and long service life 
that add up to better grinding at 
lower cost. over 50 years Norton 
wheels have been giving on-the-job 
of top quality and top per- 
nce—and their proving ground 


points, and tumbling 
abrasive as well os wheels. 
Norton products influence the “shape 


for the abrasive 
products—and the 
service—that will 
save you time, work 
and money. 


rin ing 


QNORTONY 


Qilaking better products to make other products better 


} 
is all industry. And that means every 
js bricks, sticks, mounted wheels and 
1% of things to come” in all industry— 
your industry included. See your | 
Norton Distributor 


Youre sure of finding exactly 
the abrasive products 
for your jobs in the world’s 


most complete line, ' 
eee 


NORTON OFFERS YOU @ 


& 


Know-how Booklets For Better Grinding 


Norton fact-filled, easy-to-read, illustrated 
booklets cover every le of grinding, in- 
cluding the proper selection and care of 
wheels. Ask your Norton Distributor for book- 
lets on the particular types of grinding in a 
which you are interested—or write direct. 2 


O.D. Grinding A sure way to protect your big investment Mounted Wheels and Points — Your operators will like the 


in O.D. grinding machines is with Norton wheels. You can get smooth-as-silk cutting action of Norton mounted wheels and points; so 
them in the abrasives, grain sizes and bonds for best results on will those small portable grinders of yours. No bounce, no vibration at 
every material that is ground on cylindrical, centerless or roll high speeds. Factory-trued on their own spindles and free from “mold 
grinders wheels that will really cut costs skin,” they require no breaking in. 


Polishing and Lap- 
ping — For every metal 
polishing job you do 


from roughing to finish 
img. you can get ALUN 
DUM qrain in the right 


surface treatment and 


Internal Grinding — No other type of grinding 
machine depends so much on grinding wheel uni- 
formity as the internal grinder. That's why Norton 
New-Process wheels will prove valuable production-aids 
in your own internal grinding. Being identical in grind- 
ing action they can be changed without machine ad- 
justments — and they'll deliver top performance. 


grain site nacluding 
superfine sizes tor lap 
ping And theres also 
NORBIDE grain— hardest 


material made by man 


for lapping carbide tools 
and dies 
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Tool and Cutter Grinding — Norton New-Process 
wheels bring you structural and dimensional uniformity never 
before achieved. That means identical performance by each 
wheel and longer, more even wheel weer, On carbon and alloy 
steels use 32 ALUNDUM® abrasive, especially developed to 
take heavier cuts faster; on cemented carbides use CRYSTO- 
LON® grinding wheels in the new K bond. 


OVER 500,000 
COMBINATIONS! 


Surface Grinding — You get real cost-cutting 
performance with wheels, cylinders and segments of 
Norton ALUNDUM and CRYSTOLON abrasives. 32 
ALUNDUM abrasive is unbeatable for fast, cool cut 
ting action on all steels, while CRYSTOLON abrasive 
is ideal for gray iron and the non-ferrous metals 


Ww 
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Disc Grinding—Count on Norton discs te grind 
your flet surfaces straight and smooth, with no @zcess 
heat to cause warpage. They're greet production 
boosters, with minimum down time Aveileble in sizes, 
types and mountings for all makes of disc grinders. 


Cutting-Off — do 
your cutting-off jobs call for? 
Wet or dry cutting? High or 
low speeds? Are your cut-off 
wheels important factors in 
keeping up volume production? 
Whatever your requirements, 
you'll find your money-saving 
answers in the complete Nor- 
ton line of cut-off wheels. 


Rough Grinding — On your portable grinders, Norton 
wheels “hug that work,” to cut time and costs. On your swing 
frames or floor stands they grind off more metal per dollar. And 
NORTON REINFORCED Hub Wheels — rigid and semi-flexible 
types — are the safest, most efficient, most versatile ever made. 


Barrel-Finishing — You get real precision-finish- 
ing with ALUNDUM tumbling abrasive Being all 
aluminum oxide it cuts without glazing, is hard and 
tough for long, productive service. There's @ grit size 
for every type of barrel equipment, for every applica 
tion on stampings, forgings and castings 


*Trade-Marks Reg. US. Pat. Off. and Foreign Countries 
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...and bere’s bow 
you can be SURE of 
etting the grinding 


combinations 


that are exactly 
right for YOU 


Your Norton Distributor Ils The Man To See — 


One reason why he is your Norton Distributor is because he 
knows abrasives. He has had plenty of practical experience with 
grinding applications can give you sound, down-to-earth 
advice on the types, sizes and shapes of wheels you need for 


the jobs you're doing right now. 


He Can Call In Norton Technicians — 


But, broad as his knowledge is, you don’t have to depend on 
that alone. If your grinding requirements are unusual, he can 
always call in a Norton Abrasive Engineer for quick consultation. 


You can bank on it that your problems won't go unsolved. 


He Gets Around — 


Remember, also, that your Norton Distributor is in constant con- 
tact with the latest developments in machining. He knows tools 
and tool performance. Moreover, Norton keeps him supplied with 
information on the newest grinding techniques — information he’s 


always ready to pass on to you. 


His Service Is Quick And Thorough — 


Naturally, his stock of Norton abrasive products is more than 
ample for the everyday requirements of his territory. But if need 
be, he can quickly get any items from the nearest Norton ware- 
house or the Worcester stockrooms. Your hurry call to him will 


get quick action. 


Those are just some of the advantages that make your Norton 
Distributor the vital connecting link between you and the whole 
Norton organization the world’s largest manufacturers of 


abrasives and the leaders in research and development. 


So, for better, easier, lower-cost grinding on every job — get in 
touch with your Norton Distributor! He is listed under Grinding 
Wheels in your classified telephone directory. . . . NORTON 
COMPANY, Worcester 6, Mass. Export: Norton Behr-Manning 


Overseas Incorporated, Worcester 6, Mass. 


Behr-Manning Corporation, Division of Norton Company, Troy, 
New York, makes abrasive paper and cloth, oilstones, abrasive 


specialties, Behr-Cat brand pressure-sensitive tapes. 


WNORTONF 


Gilaking better products to make other products better 
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Stor 


points a moral to 
Cutting Fluid users 


Ut. 
—— =~ ... with apologies to Aesop 
ell a map The Fox was playing host to the Stork at dinner 


— Being a great prankster, he served nothing but soup in p 
shallow dishes. The poor Stork got nothing to eat because 
he could get only the tip of his long bill into the soup. 
The Stork reciprocated by having the Fox to a dinner 
at which he served delicious rice in long thin-necked jars. 4  — 
This time the Fox went without food because he couldn't = 
even get his nose into the jar! : 


THE MORAL: 


Like the Fox and the Stork in Aesop's fable, ting fluids, both water-mixed and straight oil 
each cutting fluid has its own capabilities. types and has the cutting fluids to best meet 
When put on an application for which it is not your requirements. Ask to have a Stuart Repre- 
suited the cutting fluid fails to give you the sentative demonstrate how proper selection and 
production, tool life or finish possible. application of cutting fluids saves time, money 
Stuart offers you a vast background of ex- and materials. Be sure to ask him for the 
perience in the selection and application of cut- booklet “More Than a Coolant Is Needed.” 


More Than a “Coolant’’ is Needed Free! Dilut-o-graph 


Circular slide rule mokes dilution of 
cutting fluids quick, easy! For tanks of 


. 1 to 100 gallons. Fill in coupon, clip to 
D A Gt u a rt 0 il C 0 your company letterhead and mail to 
EST 1865 ©. A. STUART CO. 

2729 S. Troy $t., Chicago 23, Il. 
TIME-TESTED CUTTING FLUIDS AND LUBRICANTS 


Nome . 
2729 S. Troy St., Chicago 23, Ill. 


Title 
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FOR THE FINEST IN MAGNETIC CHUCKS AND DEVICES 


THE ONLY EXCLUSIVE MANUFACTURER or 


MAGNETIC CHUCKS AND HOLDING DEVICES, 


Hanchett Magna-Lock Corporation concentrates 
the entire research and production facilities of 
this modern plant on continuous improvement of 
Magna-Lock Magnetic Chucks and Devices — the 
finest equipment of its kind because it embodies 
engineering “know-how” and “craftsmanship 
care” in construction, 


*Patented 


MOST COMPLETE LINE 


OF MAGNETIC CHUCKS 

.. rectangular... rotary... 
swiveling ... for any machining 
operation on flat or irregular sur- 
faces. Wide range of sizes. Ex- 
clusive ALL STEEL construction. 
Moisture-proof, shock proof. 
22°) more magnetic area, pieces 
held to extreme edge of chuck. 


MAGNA-VISE* 

holds non-magnetic materials on 
magnetic chucks . . . rigid pieces 
of copper, fibre, glass, aluminum, 
plastic, many others. Easy to use. 
Available in three sizes . . . 6”, 
10” and 14”, Magna-Vise in- 
creases value of your magnetic 
chucking equipment. 


MAGNA-LOCK SINE 
for fast, precision set-ups for an- 
gular grinding on surface grind- 
ers. Easy to use . . . no dials, no 
scales. Standard gauge blocks in- 
sure maximum accuracy. Extra 
holding power minimizes distor- 
tion or warpage of work-piece 


during grinding. 


COMPLETE ENGINEERING FACILITIES CHUCK REPAIR AND REBUILDING 
at your service to help you solve your . the most complete service avail- 
particular chucking problems with able anywhere. Any make and type of 
greatest efficiency and economy. It will electrical magnetic chuck. Fast, de- 
ray you to take advantage of this pendable service at reasonable cost. 
coe ledge and practical experience. Let Magna-Lock serve you. 


It will pay you to 
bring your chuck- 
ing problems to 
Magna-Lock . . . 
first to increase 
your machine's 
productivity. 


Write Dept. AM-102, today. 


of Hanchell MAGNA-LOCK corPORATION 


Magnetic Chucks and Devices 
BIG RAPIDS, MICHIGAN, U.S.A. 


Magne 
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SOLVE YOUR PROBLEMS 


Yi S, most metal working problems can be solved ; 


quickly, easily and pronta ly with Gorham Tools An | whether 


you need a standard-type tool or one of special design, it 
will be “tailor-made” to do the job mght! Because even 
Gorham standard cutung tools and centers are designed to 


solve specific but often-encountered problems. And Gorham 


“specials” are “tailor-made” all the «aj in design, metal- 
lurgy and manufacture and applied to your equipment to 
produce the finish, tolerance and production rate you require 
So whether it's a standard or a special, you'll get the right 
answer trom Gorham! For | standards” see the Gorham dis- 
tibutor for “specials” call in your nearby Gorham Field 
Engineer. Both are backed by unmatched production facilities, 
and by years of experience in the design, manufacture, and heat 
treatment of fine cutting tools and wear parts. Send the 


coupon below for information on your specific needs 


TOOL COMPANY 
14408 Woodrow Wilson, Detroit 3, Michigan 


WEST COAST WAREHOUSE: 
576 North Prairie Ave., Hawthorne, Calif. 


GORHAM TOOL COMPANY 
Please send the following 
/ 120 page Standard terature and price rT) Name of nearest Field 
{ Tool Catalog Toot Bits and ™ Engineer for help on 
A 


special tool problems 
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BEFORE ORDERING ANY MILLING CUTTER 


There are eight fundamental points that should be covered before ordering 
any milling cutter. On these depend the accuracy, production, dependability, 
and profit of your milling machines. 


1 Af inserted-tooth type cutier has the advantage of highest strength in 
the body and hardest material at the cutting edge without compensa- 
tion for either—plus the maintenance feature of merely changing 

i blades rather than replacing the complete mill. 

2 The serrations, for locating the blade in the body, should be on the 
front of the blade so thot the back will have a plain surface to contact 
fully on a plain surface in the body. 

3 The blade locking device should be simple and positive so that blades 
are an immovable part of the assembly even on heavy, intermittent 
cuts. 

Advancing, replacing, and sharpening of blades must be a simple, 
easy, accurate operation that will reduce down-time to a minimum. 

5 Body ond blade design must be such that HSS, carbide tipped, and 

alloy blades can be used to full advantage under high speeds and 
heavy feeds. 

Production should not be handicapped through inability to replace 
any type of blades quickly from the supplier's stock. 


7 Blades must be interchangeable in every mill and interchangeable in 
as many mill styles and sizes as is practical without sacrificing strength 
or cutting qualities. 


8 Choose a reliable milling cutter manufacturer who is equipped with 
the background and engineering skill to supply stondard or special 
designs that are right—and delivered on time. 


We hope you will try this check list on Lovejoy milling cutters and the Lovejoy 
Tool Company. We believe you will check it 100%, just as others have done 
for the past 35 years. 


MODERN METAL CUTTING TOOLS 


FLYWHEELS 


MILLING 
CUTTERS 


The Lovejoy line of inserted-tooth type cutting tools gives moximum 
production and accuracy with o minimum of down time for shorpen- 
ing. The exclusive “Positive-locking” device mokes Lovejoy tools 
rugged as solid tools. Housings are husky forged steel to assure 
long life. Corbide, and Cast Alloy Blades are interchonge- 
BORING BARS able in same housing, and are stocked for immedicte shipment f 
For over 35 years, Lovejoy hos supplied the world’s leading manu- 
facturers with stondord and special cutters. Write today for 
Catalog No. 30 which describes the full line of modern Lovejoy tools. 


» ARBORS 


SPECIAL 
; CUTTERS 

BORING AND 4 

BACK-FACING BARS BLADES 


LOVEJOY TOOL CO., INC. 


277 SAFFORD ST... SPRINGFIELD, VERMONT 
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SIZE 5080 IMPACTOOL CUTS RUNDOWN TIME 507! 


Use the Ingersoll-Rand Size 5080 Air Iimpactool 
for running nuts down fast...and drawing them up tight! 


‘ 


Size 5080 Air Impactool 
Weight 8°: pounds 
length 10'4” 


The 5086 ty 


BALANCED 


Operator and industry alike benefit 
from the streamlined and well-bal- 
anced 5080 Impactool, when oper- 
ator fatigue comes down, efficiency 
goes up. 


COMFORTABLE 


Comfort counts on production lines, 
so we've Ided handle of the 
5080 to fit the hand. The convenient, 
easy to operate trigger is located 
for top comfort and control. When 
nuts must be run and removed, the 
easy to grip reverse cap speeds 
operation. 


Air and Electric Impactools 


RR Offers a Complete Line of 
up to 4” bolt size capacity 


11 BROADWAY, NEW YORK 4, WN. Y. 


Ing ersoll-Rand 


Cs) 


bed 
te 
 haust noise, in keeping with an 
sturdy motor keep the 5080 on the 
5080 takes the tough jobs in its 
stride, making it first for power and 
: 008-8 
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Paved by Defense Production 
. ++ Profitable for Civilian 


The demands of defense production during the second world 
as well as those imposed in the present emergency, have fostered 
t advancements in broach tooling. Now accomplished, these 
cements are literally the signposts of broach tooling design 
rrent defense production. Applied to civilian production they 
the door to a whole new world of cost-cutting possibilities 
arts can be processed with fewer operations, broach tooling 
longer, minute dimensional limits can be held with ease 
economical broaching production can be had without 


As substantial contributors to these advance- 
ments, Detroit Broach engineers can be relied upon to 
incorporate the latest and finest of procedures into the 
design of your tooling. It will pay you to keep this 
in mind when considering broach tooling for your 


DETROIT BROACH COMPANY 


20201 SHERWOOD AVE. . DETROIT 34, MICH. 
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orbors and spacers ‘ 
‘a Close center 


Compression 
top holders 


Floating holders, 


\ type 


Core drills 


spindie 
extension 
assemblies 


Quick lock 
edapter 


assemblies 


by taking advantage of $; SCULLY-JONES’ 
40 YEARS’ EXPERIENCE 


Height 


tie you solve your tooling and production problems, and get fast 
accurate production at low cost, is our first objective. Since 1912 we have been 


designing, developing and manufacturing standard and special tools to meet the 
exacting requirements of the metal-working industries 


Whether you select Scully-Jones Standard or Special Tools you 
can be confident of getting the best that can be produced — the result ‘of 


40 years’ experience, engineering research, modern equipment, correct 
materials and expert workmanship. These “arms and hands as we 
like to call them — will help you equip your machine tools for low 


cont, fast, accurate proiuction STANDARD and SPECIAL PRODUCTION TOOLS 
Whenever your tooling problems or design programs ENGINEERING and DESIGN SERVICE 


require outside service, S-J Engineering and Design Service has 
“heads and hands” to help you. S-J Engineers work either in 

For current information refer to 
your plant or ours — eliminating the problem of creating 


or expanding your own engineering facilities CATALOG 600 


— yours on request, 


Let our engineers help you solve your 
tooling and production problems. An idea here, one 
there — originated from prior experience — often For quick service see the nearest Scully-Jones 
put us in a position to help you find a quick representative or contact us direct 
solution to your most perplexing problem 


on your company letterhead 


You get the service desired be- 
cause S-J Production Facilities have been 
further expanded 


1902 S. Rockwell $t., Chicago 8, Ilinois 


Rsi06 YOU GET LOW COST, FAST, ACCURATE PRODUCTION WHEN USING S-) TOOLS AND ENGINEERING SERVICE 


American Machinist e MID-NOVEMBER, 1952 


K A> Drill stops GF A if 
Work rest blodes ec? at 
>» \ 
| 
goges 
| 
| 
j 
Cs; 


DAVIS standardized Boring Tools 
meet your exact needs 


Standard Davis Extension Head 


WORLD-WIDE fyusts for any 


SALES AND SERVICE ORGANIZATIONS iper_ micrometer construc 
PROVIDE ONE SOURCE tr 


s on several cuts 


Davis stub boring tools speed 
up boring operations, Avail- 
able in sets of precision stub 
boring bars accurate to 0001" FOR SERVICE AND SUPPLY a r bore. Head held 
with fine adjustment. Range ‘ rigidly in place by key that fits 
from 4) to 7 in. diameter. boring bar. 


Block-type boring tools. 
Micrometer-type boring tools. 
Micrometer adjustable boring blocks. 
Fly-cutter-type boring tools, SUPER mi- 
crometer, 


Davis single and two-cutter ad- 
justable block-type cutters are 
ideal for general purpose bor 
Planer tools ing where rigidity and a wide 
range of cutter adjustments are 
the main requisites. Boring 
Quick-change arbors and sleeves. : range 34” to 17 


Stub boring sets, SUPER micrometer. 


Boring heads (standard or special). 


To meet individual needs, Davis 
has a wide range of plain and 
block-type line bars, including 
case hardened bars for heavy 
cutting loads. Cutter blocks are 


Vertical boring and turning mill tools. 


Line boring bars (standard or special). Multiple cutter types (spe 


quickly inserted and locked in 
accurate position 
Also available for Davis bars 


cial design) are in most cases 
interchangeable with regular 
blocks. Can be furnished with 


Std. capacity from %* to 50° 
special tools to meet your needs 


two or more cutters for boring, 


are other types of micrometer 
counterboring and facing. 


adjustable cutter blocks and 
boring heads, 


WHATEVER YOUR BORING PROBLEM, 
IF DAVIS CAN'T BORE IT — IT CAN'T BE DONE! 


Write for catalog 
and Milling Machines © 


DAVIS BORING TOOL Planer-T Milling Machines 


Division of GIDDINGS & LEWIS MACHINE TOOL COMPANY © Fond dv Loc, Wisconsin Large Vertical Boring Mills 


World's Largest Builder of 
Horizontal Boring, Drilling 
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SCALING 
HAMMERS 


@The past 25 years have \ 
established the Rotor Tool 
reputation of “better portable 
tools for industry”. 


CHIPPERS 


From the day of pioneering the first rotary type grinder, to 
a full and extensive line means customer acceptance and 
customer approval. 


Produced in the industry's most modern, air-conditioned 
plant to give “tops in precision”. 


Write for any of the following catalogs: 


No. 38—AirTools No. 34—180-cycle Electric Tools 


DIE GRINDERS No. 36—360-cycle Electric Tools ANGLE DRILLS 
at x Special bulletins on specific tools, 
VERTICALS MIDGET DRILLS RAMMERS MIDGET GRINDERS STONE GRINDERS 


EXTENSION 
BURRING MIDGET GRINDERS GRINDERS CONE GRINDERS GRINDERS 
HIGH 


CYCLE 


~) 
x SANDERS NUT SETTERS WIRE BRUSHES GRINDERS SCREW DRIVERS 
‘ 
SANDING 
| MACHINE 
ig 
ig 
et 
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GRISWOLD OPTICAL TOOLS 


Speed and Simplify 


PRECISE ANGULAR AND LINEAR MEASUREMENTS 


ACCURACY 
1s 


are eliminated. Readings 
are reproducible in 
direction. 


‘Scale, above, 
to most Griswold instru- 


ments. As shown, a gradu- 


ation is aligned between 


reference marks illumi- 
nated on a ground glass 
screen, Settings are read 
directly at normal reading 
_ distance’ without focusing. 


You can speed and improve 
production and inspection with 


optical measurement. 


Optical DIVIDING HEAD 

For precise, rapid angular positioning in 
production and inspection. Accurate to 
0.0003" at 12" diometer. Spindle tilts 
through 100 degrees. 


Optical INDEXING TABLE 

For precise, rapid positioning in hori- 
zontal and vertical planes—on milling 
machines, jig borers and similar ma- 
chines. Also for inspection. Accurate to 
within 0.0005" ot 12" diameter. 


Optical STRAIGHTEDGE 

For measuring deviations in surtace flat- 
ness, as small os 0.00004", in surface 
plates, slideways, machine tool beds 
and tables. 


Optical ""SCAN-A-SCALE" 

Permits linear measurements of ten thou- 
sandths of an inch on machine tools. 
Eliminates micrometers, dial gauges, 
length rods, vernier scales, dial-con- 
trolled lead screws. 


Optical ALIGNMENT TELESCOPE 


For determining lateral or vertical dis- 
placement, angular alignments, concen- 
tricity and parallelisms. Accurate to 
0.0001" in 6.6 feet. 


Optical CAM RISE GAUGE 

Used to measure eccentricity, at any 
angle of arc from minimum to maximum 
radii, to ten thousondths of an inch. 


Optical LEVEL 

A compact instrument for measuring hori- 
zontal flatness, straightness, parallelism. 
Will measure deviation from true hori- 
zontal to 0.00001" per inch of length. 


Optical DRILL "POINT-CHEK" 
A hand instrument for optically inspect- 


ing drill points for differences in lip 
angles and cutting edge lengths. 


Optical 
INDEXING TABLE 


Write for complete information to: F. T. Griswold Mfg. Co., Devon, Pa. 


oP CAL sin. 


Optical 
DRILL 
“POINT-CHEK” 
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For THOSE TOUGH Special sons 


@ Years of successful experience in special 
tooling and related production problems are 
yours for the asking. When the job requires 
special cutting tools call in your National Tool 
Co. representative. He is backed by more than 
46 years experience in the engineering and 


manufacture of special cutting tools. His as- 
sistance is yours, without obligation, whether 
you're interested in one tool or a complete 
tooling program, 


National 


facturers of high-quality special cutting TOOL co. 
tools for the metol-working industry Cleveland 2, Ohio 
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iTs POPULARITY reflects its quality The strongest, truest grip ever developed 


in drill chuck history is what you get when 
: you use the Jacobs Ball Bearing Super 
First chowe the world over for light- and medium-duty drill- Chuck for your heavy-duty drilling. 


ing’ That's the Jacobs Plain Bearing Chuck. Its rugged 
strength, high-precision accuracy and tremendous grip put FITS A 


it in a class by itself. 
Jacobs Chucks are stocked and sold by your Industrial J A C 0 3 S 
Supply Distributor 


The Jacobs Manufacturing Co., West Hartford 10, Conn. IT HOLDS 
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The cutting edges of co DYMON-IZE* 
ground broach look like this, when 


neti 
DYMON-IZE 


ground broaches 
and get 


LONGER BROACH LIFE & 
SMOOTHER SURFACE FINISH 


The smoother cutting edges and tooth rakes of DYMON-IZE* 
ground broaches mean longer broach life, smoother chip flow, 
and smoother surface finish on broached parts. 


All Colonial internal broaches are now available DYMON-IZE * 
ground at no extra cost. 


Specify “DYMON-IZE Ground” on your prints. 


DYMON-IZE* units are also available for use on your 
Minute jagged edges are characteristic broach grinders to insure that your broaches will give 


of conventionally ground broaches you the same peak performance after sharpening as 
(same enlargement). when new. Ask for DYMON-IZE Bulletin #DS-52. 
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PRESSES, GENEVA INDEX 
TABLES AND DIAL 


This MODERN ASSEMBLY PRESS is a direct approach to 
increased production and lower costs for such operations i 
as: 


@ ASSEMBLING @ RIVETING * 


@ STAKING @ PRESSING a 
@ MARKING @ FORMING 


14" D. DIAL 
6 STATIONS 


Build your special machine around a PDC-14 “AUTOMATIC” 
INDEX TABLE. Many types of tools can be mounted on this 
table, such as: 


@ DRILL HEADS @ HOPPERS 

@ TAPPING HEADS @ SPINNING HEADS 
@ WELDING EQUIPMENT @ IMPACT HEADS 

@ POWER SCREWDRIVERS @AIR CYLINDERS 


14.4" D. DIAL 


6 STATIONS 


PDC-A14 AIR OPERATED GENEVA INDEX TABLE 
This index table is designed to be used in machines such as: 


@ PRESSES @ ASSEMBLY MACHINES 
@ DRILLING MACHINES @ SPINNERS 
@ TAPPING MACHINES @ POWER SCREWDRIVERS 


6, 8, OR 12 STATIONS 


Assembly Presses Index Tables Teeling 
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PRECISION »ROUND 


OIL HARDENING NON-WARPING TOOL STEEL 


FLATS AND SQUARES 


WARPLIS GROUND FLAT STOCK 


ysable steel, free of decart urately 


sices flat ana paralie 


wiaths up 
each marked 


wrapper 


ROUNDS 


Centerless ground and polished ... free of 
decarb distinquished for accuracy, uniformity, 

straightness and superb finish 
Excellent hardness and toughness can be achieved with- 
ut appreciable warpage or dimensional change. Nearly 200 
standard stock sizes ranging from ''' to 2°’ round, in 36” 
engths. Larger and smaller and in-between sizes, and special lengths, 


mace to order 


Warplis analysis: \ Carbon .90 
Manganese 1.10 
Chromium .50 Preferred for ease of working... 
Tungsten .50 for safe hardening ... for 
Vanadium 15 fine performance. 


Procedures may be simplified time ana money seved by standeraizing 
these companion products of Tiffany-like quality for all tool and die 
rements From fine steel distributors everywhere. Size and price folders 


rece 
1 Warplis Notes on Hardening pamphlet, on request 


ar 


Also Monaca and Dukane water hardening drill rods e Reliance water hardening flat and square drill rods 


High Speed drill rods 


PITTSBURGH TOOL STEEL WIRE CO. 


Since 1902... makers of cold finished fine steels in all sizes, grades and shapes 


MONACA, PA. 
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Each gleaming piece is solid, 
Jimensioned, corners squerc, ready 
tor the ay st r time out for get ready 
ver 2 standard stock sizes ranging from to 4 AA 
square, and from to 11” thi 
; 
to 18 in handy 18° pieces 
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ovision 


ELGN NATIONAL WATCH COMPANY 


Elgin, ditinors 


inserts to wire dies... wherever fine finish means better performance 
can be certain of the best with Elgin Diamond. Crushed, pre 
2 and comt h an exclusive color identified | in DYMO, 
Finish with Diamond... CL ma! | 


FULLY ADJUSTABLE 
DRILLING HEAD 


UNIVERSAL 
DRILLING HEAD 


From Errington . . . pioneers in the development of 
hi-speed production tools . . . comes the new UNI- 
VERSAL JOINT DRILLING HEAD. This dependable gussssssssmmssmennemnnensnenenennsnmmmmensemmmmmn 
tool is adjustable to any pattern of holes . . . and is 
available with 4 to 12 spindles. The head features all 


aluminum housing construction, thrust bearings and ADJUSTABLE 
DRILLING HEAD 


gears turned on spindles. 


MULTIPLE 
SPINDLE HEADS 


a ten 


Two Sizes: 

"O—0 to 1/4" Full range of collets furnished 

*1—3/16 to Morse Taper socket or 
chucks for straight shank drills 


Send us your applications for quotations on the proper 
head for your jobs. No obligation, of course. 


AUTO-REVERSE TURRET LATHE 
TAPPING HEAD 


Established 1891 
Main Cfice and Ploint’ STATEN ISLAND 4, N.Y. tup it a 


= 
' 
\ 
| 
= 5 ze >| 
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if 
iy 
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stopping the work versina the 
machine 
75th anniversary issue 


Fal 


ORTH & 


For further 
nformation write for 
the above catalogs 


_WOODWORTH 


_N. A, WOODWORTH CO., SALES DIVISION, 1300 £. NINE MILEROAD ~- DETROIT 20, MICHIGAN 
PRECISION GAGES + CONE-LOK JIGS + DIAPHRAGM CHUCKS AND ARBORS + PRECISION PARTS 


on 
75th anniversary issue 
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Solution for tough jobs—Since 1881 


END us your tough drilling, ream- 

ing, tapping and milling jobs—we 
have helped men in industry solve them 
for 71 years. If the problem is a new 
metal, faster production or greater 
accuracy, have a Standard Service Man 
look at it. He is qualified by our 71 


New York - Detroit - Chicago - Dallas + San Francisco 
THE STANDARD LINE: Twist Drills + Reamers + Taps + Dies + Milling Cutters + End Mills « Hobs + Counterbores + Special Tools 
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years of experience. 

We have grown with industry by 
keeping ahead of these developments. 
Industrial Distributors coast to coast 
give prompt delivery on our complete 
line of Shield Brand Tools. Why not 
Standardize and start saving now? 


Tolerance Chart \-* 
—write for 4 copy 


3950 CHESTER AVENUE 
CLEVELAND 14, OHIO 
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The Key to better Keyseats is an inside story 
about... 


NATIONAL 


KEYSEATING 
MILLERS 


NATIONAL Keyseating Millers are mechanically simple in construction, 
sturdily built, designed for milling internal keyseats faster and better—in 
one cut—of standard width and depth—in offset holes—partly thru holes— 
blind holes—with parallel sides—and many other operations that a Key- 


seating Machine can’t reach. 


A demountable guide on body of Miller insures straight keyseats in per- 
fect alignment with axis of bore. This feature makes it unnecessary to 


clamp work to table of Drill Press. 


Altho the Miller is designed to be used in a vertical position by chucking 
into Drill Press, it can also be used in Radial Drilling Machines, Horizontal 
Boring Mills and Milling Machines. 


The driving mechanism consists of a Driving Spindle, fitted with hard- 
ened tool steel Pins which engage backs of Cutter teeth, as the Cutter 
revolves on a hardened stud located in cutter slot of body. 


Keyseating Millers are available for keyseats in widths ranging from 
3/42” to 1” and for lengths of keyseats ranging from 17s” to 12 inches; 


all in stock sizes. 


SPECIAL Keyseating Millers can be supplied for multiple keyseats as 
well as for odd diameters of bores, odd widths, depths and lengths that are 


non-standard. 


Cutter in Miller is made of high speed steel, having a 63°-65° Rockwell 
hardness and is accurately ground to size. Tops of teeth are staggered to 
break chips which reduces strain and wear on both Cutter and Driving 
Pins which are made of oil-hardened tool steel having Rockwell hardness 
of 60° 


Millers can be bushed for use in bores larger than the tool’s own 
diameter. Because Bushing is eccentric, the original depth of keyseat is 
maintained when depth is measured thru center of cut. 


@ Write for complete Catalog with Price List of Standard Units 


NATIONAL 


MACHINE TOOL CO. 


P.O. BOX 92, STATION B, CINCINNATI 22, O. 
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REG US 


fant MILLING MAAC HINES 


MAL 


wae for the latest 
developments in 


hy precision boring 


equipment... consult— 


DEVLIEG MACHINE COMPANY 450 FAIR AVE,, FERNDALE, DETROIT 20, MICH. 
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handle your next job! 


@ Our balanced staff of nearly one hundred 
engineers and draftsmen have an average of 
twelve years experience in tool engineering and 
can produce over 200,000 man hours of com- 
petent production design work each year. 


Check these specialties with your requirements 


0 


Successful producers of all types of jet engine 
blede and bucket tool engineering. 

Experts on tooling Heald and Ex-Cell-O 
boring machines. 

Tooling of drilling machines for high pro- 
duction work. 

Planning and designing of special purpose 
machinery. 

Complete jig and fixture engineering. 

All types of gage design. 

Years of experience in progressive die design. 
Process planning for ical producti 


Ours is a complete tool engineering service that 
can help solve your production problems. Our 
representative will be happy to discuss your 
job . . . no obligation, of course. 


> 
SOCIATED 
Ar 
>DEsicners 
1610 South Woodward Avenue 


Birmingham, Michigan 
Member — National Association of Engineering Companies 
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MeCROSKY 


MCCROSKY MCCROSKY Super Adjustable 


© Universal Line 
MILLING CUTTERS 


This new design, with the blade and 
wedge on radial center in the alloy steel 
body, provides space for 4 times as 
many blades as the cutter diameter, if 
extremely fine pitch is desired. Required 
hand and cutting angle is secured simply 
by inserting blades of proper design for 
the rotation desired and metal being 
cut. Thus, just one body is required for 
either left or right hand rotation, milling 
iron, steel or aluminum with carbide 
Easy, accurate blade adjustment. Highly 
economical for long or short runs, Write 


Jack - Lock 
MILLING CUTTERS 


Face Mills, Shonk and Shell End Mills, 
Half Side and Staggered Tooth Milling 
Cutters fitted with high speed steel, cost 
olloy or corbide tipped blades. Sizes 
from 3'' to 24°° in diameter to meet 
ony requirement. McCrosky's nationally 
famous Jack-Lock and Super-Jock wedges 
permit the blades to be locked rigidly 
and unlocked easily and quickly without 
hammering the blodes or cutter body. 
This assures fine, highly accurate blode 
adjustment, and regrinding with minimum 
loss of blade stock. Write for Bulletin 


REAMERS e 


Complete line includes chucking ream- 


ers with straight or tapered shanks, shell 
reamers with tapered holes for standard 
orbors or large straight holes for line 
bor reaming. Stock sizes from 15 16"" 
to 6'' diameter. High speed, cost alloy 
or carbide tipped blodes. Widely en- 
dorsed shop proved pin and screw blade 
locking device holds the blodes rigidly, 
preventing chatter and producing con- 
centric holes with high finish, yet permits 
easy release of the blades ond accurate 


tment to te for weor. This 


permits the blades to be re-ground and 
re-used many times before re-biading is 


for Bulletin. 


necessory. Write for Bulletin 17-R. 


MCCROSKY 
“Jarret 
TOOL POSTS 


These tool posts permit successive tools to be 
swung into cutting position quickly, indexed 
occurately, ond locked rigidly, giving engine - 
lathes many of the advantages of turret lathes 
Four styles—!! sizes for mounting in the T-slot of the compound rest, or 
the bolt circle of the main slide. Write for Bulletin 17-T 


MSCCROSKY 
Block “Type 


Exctusive, patented. tapered and hardened V-key centers 
the cutter block occurately and rigidly yet permits easy 
release for regrinding, and “floating” with extreme accuracy when making 


finishing cuts. High speed, cost alloy or carbide tipped blades. Straight or 
tapered shonk designs, with or without pilots. Write for Bulletin 17-8 


MCCROSKY 
Wezard 
QUICK CHANGE CHUCKS 


McCrosky’s Wizard quick-change chuck ond collet outfits 
hold tools centered and rigid. They enable the operator to 
chonge tools easily and quickly, without stopping or slowing down the 
spindle. Thus successive operation jobs become continuow, increasing pro- 
duction ond cutting costs. Wide range of sizes and applications. Write 
for Bulletin | 8-C. 


MCCROSKY 
WUdltiple Operation 


TOOLS 
McCrosky “Specials” combine two or more 
related boring, facing, chamftering or reaming 
operations into single tool—do them oil 
simultaneously —with just one tool,—and one set-up,—seving time ond 
cutting costs. Engineered by McCrosky to your work prints. Write for 
Bulletin 17-S 


TOOL 
CORPORATION 


MEAOVIHtLE, PA, 


Engineering and Sales Representatives in the Principal Cities 
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new DIAMOND GRIT roo. 


makes big cut in thread grinding costs. 


After two years of laboratory work and extensive production line 
testing we are happy to announce another important Wheel Trueing 
original—our new Diamond Grit Tool for dressing V and straight 
line form thread grinding wheels. 

This new tool is a saturated concentrate of pure, sharp diamond 
grits in a special alloy matrix which wears so that there are always 
sharp grits exposed, giving effective cutting until the tool is used up 

Lighter dresses are effective, wheel life is increased and more pieces 
are produced per dressing. Remarkable savings have heen demon- 
strated, one world known corporation reporting a projected annual 
saving in five figures. 

Siemend are are selected for each specific type of thread 
grinding operation. Write us in detail as to your needs and 
we will be glad to make a recommendation. 

Please address your inquiry to our nearest company office. 


WHEEL TRUEING TOOL COMPANY 


3200 West Davison Avenue ¢ Detroit 6, Michigan 


WHEEL TRUEING TOOL COMPANY WHEEL TRUEING TOOL COMPANY 
OF NEW JERSEY OF CANADA, LTD. 


33 West Street, Bloomfield, N. J. “ 575 Langlois Ave., Windsor, Ont. 


ESTABLISHED 1910 OFFICES IN PRINCIPAL CITIES 
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UNIVERSAL DRILL BUSHINGS 


IWISH REDUCES WEAR TO A MINIMUM 


One of the quality products 
that has helped to build ay 
Universal's Frankenmuth plant 


2—BLENDED RADIUS REDUCES TOOL HANG UP 


3—100% CONCENTRICITY AND HARDNESS TESTS ASSURE ACCURACY 


G—KNURLED HEAD PROVIDES QUICK SURE GRIP 


S—COMPLETE VARIETY OF SIZES AND LENGTHS 


UNIVERSAL ENGINEERING COMPANY 


bay Bee: = a 
‘i 
The modern home of finer production tools | 
Mikre-Lok Boring Ber “Kwik-Switch” Too! 
FRANKENMUTH 1, MICHIGAN 
Fleating Chuck Standard Collet Chuck 
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In Defense or Peace 


ECLIPSE 


ARE THE BEST BUY 


Special Cutter forms 
Eclipse Radial ball seat in road build- 
Drive High Speed ‘a ing machinery unit. 
Steel Cutter bores 
5 diameters in 
steel part. 


Tungsten Carbide Tipped 
Cutter precision bores three 
diameters in aluminum 
gear case. 


Multi-diameter cut- 

ter with Tungsten 
Radial Drive Carbide Tipped in- 
Tungsten Carbide : serted blades for 
Tipped Cutter , boring, counterbor- 
bores gear pocket é ing and chamfering. 
in oil pump. 


Since 1913—through two wars and during the peace years—Eclipse has 
met the exacting and changing demands of industry for special purpose 
end cutting tools. What better test? What better recommendation? Our 
large modern plant in Ferndale can serve you, too. Send your problem 


to us, today! 


COUNTER GOR 


“founded 
MicwiGaAN 
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Sutton collets and feeders 


assure positive grip, resistance 
to wear, long life, low cost 


“Quick Change’”’ master collets 


Patented 


Change pads without removing collets from machine. Hold- 
ing screws inserted into collet to prevent loosening 
of pads. Clamp has compensating spring effect 
to absorb shock in restocking operation. Re- 
duces collet inventory. 


Style 
Master 
Feeders 


1 


pads seated in recess, 


g a 
with lug engaging 


CUSTOMER 
SERVICE 


Every order received 
is corefully indexed on 
@ customer's record to 
assure exact duplico- 
tion on repeat orders. 
These records ore con- 
tinuous from the doy 
SUTTON storted in 
business. 
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a slot in the master to keep pads from 
rotating. No pins or screws. Style “L's handle stock prac- 
tically up to machine capacity, and full range of machine. 


“pi d Grip” Serrati 
Diamond-grip serrations are pro- 
vided by special equipment de- 
signed solely for that pur and 
perfected in our plant. eee 
grip serrations give these added 
advantages: 
1. Grip work tighter. Attack horizontal and 
rotating thrusts at an angle 
2. Reduce spoilage by preventing ali e 
3. Prolong life of chucking mechanism = 
tipping tightly under reduced tension. 
4. Ee themselves of dirt, scale and chips 


SUTTON 


Sutton Tool Co., Dept. AMS, Sturgis, Michigan 


Made from selected alloy and tool steels which experience 


: has proved to be the best material for these tools. All 


manufacturing, from raw material through heat treat to 
finish grinding, is performed in Sutton’s modern factory. 
Expert heat treating, under complete instrument control, 
provides maximum efficiency in spring temper and feeder 


tension, and reduces loss by breakage or loss of tension. 


Sutton features 


1. Diamond-Grip Serration 2. Cam Ground Collets 3. Ground 
ond Milled Threads 4. Uniform spreading through controlled 


heating and special fixtures. 


FULL BEARING ON HOT ROLLED STOCK 


“Full Floating” Style “F” 
master collets 


Patented 


Handles hot rolled stock varying from .010° to .040", and 


still provides accurate gripping. Easily changeable 
jaws float independently and come to a full bear- 
ing on the stock. Prevents slippage. Lowers 
power demand 


Multiple grip becomes a spring in compression. Gripping 


pressure exerted directly and uniformly. Large area of 


in non-marring bronze. 


IMPORTANT NOTES TO COLLET BUYERS! 


Special Collets 

SUTTON specializes in design- 
ing, engineering and manufac- 
turing a special collets and other 
holding fixtures. No collet is too 
small, or too large for SUTTON’S 
technical knowledge and facili- 
ties to manufacture. 


contact. Handles round, hexagon or square stock. Available 


Standard Collets and Feeders 
Acme Gridley, Browne & Sh . 
Cone, Davenport, 
Britain Gridley and Warner & 
Swasey Automatics. Turret lathe 
Collets and Pads, precision made 
Collets for toolroom lathes, millers 
and grinders. 


= COLLETS 


| 
sular Sizes of 
Standard Type Collets and 
Feeders Carried in Stock for 
: Immediate Delivery! 
C73 
4 


DAMA 


...now has a complete range ik 
of solid carbide inse 
in stock for you! —}; 


fe) Stokes S-5 
ADAMAS rounds out its line and brings you GOOD o high production press 


NEWS ON FAST DELIVERY for all of your finish 
in the carbide industry 
ground solid carbide insert blanks and centerless  ASSURES YOU cf 
ground solid cylinders, in a complete range of styles the USUAL PROMPT 
and sizes. Your orders will be shipped IMMEDIATELY ADAMAS SERVICE o 
from our large and adequate stocks, they're available SC, TB, SQ, ond 


in all of the standard grades for these styles of blanks. style blanks. 


Smart carbide users alwa 


1000 SOUTH ST., HAREIEON. 


A MAS CARBIDE CORPORATION 


PRODUCERS oF TUNGSTEN CARBIDE TOOL TIPS, pies: AND 


4 

7 

a 
Send tedey fer the MEW 

Ag “AID te CARBIDE 
‘nd 
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ADJUSTABLE DRILL HEAD Proce 
3 f universal 

2 to 8 spindle, ; 
standard. 
Also specially 
designed heads. 


OHIO 


‘STATES DRILL HEAD CO., CINCINNATI 4, 
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The smal, compact ales Hydro Spring 
delivers as much spring pressure as the 
big, heavy radroad car coi spring 


@ Wales Hydra-Springs SOLVE THE AGE OLD STRIPPING PROBLEM by provid- 
Showing cutaway view of Wales Type ing much greater stripping pressure than the ordinary coil springs of similar size. In addition 
aaa ah aut to simplifying die design and die making, Wales Hydra-Springs make possible die operations 

The heart of the Wales Type "HS" Mole that were previously impossible. 
eee Se ie Gar et Cae For the first time, stripping pressures may be adjusted by simply adding or reducing the 
volume of SPECIAL COMPRESSIBLE FLUIDS KNOWN AS WALES COMPROILS. 
The above graph dramatically shows the extra high pressure characteristics of the revolu- 
tionary Wales Hydra-Springs using various Wales Comproils, strokes, loads and pre-loads. 
Yes, there is always something new in the Wales Line. This time it is the three models of 
Wales Hydra-Springs. It is too big a story to tell here so write TODAY for complete 


WALES-STRIPPIT CORPORATION 
373 Payne promt North Tonawanda, N. Y. 


Between ond bails 
Weles Strippit of Conede. Hemilton, Ontene 
Showing « group of Wales Hyde Speciclists in Punching and Notching Equipment 
Springs on ection moh! die 
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There’s a 


a twist drill 
| for top performance 
on every job! 


Whether you're working on the hardest alloy steel or softest 


iron on such non-ferrous metals as brass, copper, 
aluminum, magnesium or zinc... on slate, marble, rubber, 
plastics, wood or any other non-metal there's a type of 


Union Twist drill that will give you tops in accurate, trouble- 
free, MONey-saving performance 

Phat goes, too, for a normal working pace or for high pro- 
duction record and for every ty »f drilling equipment. 
No matter what the material or th Lions, you're sure of < Ne. 70! 
best resulis when you specity Unionl Screw Machine 


UNION TWIST DRILL COMPANY, atHol, MASSACHUSETTS 
Milling Cutters + Gear Cutters + Twist Drills + Hobs + Reamers + Carbide Tools 
We own and operate S W CARD MANUFACTURING CO. Division, Mansfield, Mass., 
laps. Screw Plates 
BUTTERFIELD DIVISION, Derby Line, Vt, Taps, Dies, Serew Plates, Reamers, 


BUTTERFIELD DIVISION, Rock 1! d. Que. Milling Cutters, Twist Drills, Hobs, Py 
Keamers, Laps, Die rew Plates 


“f 
fan 
x. 
4 is 
ge 
i 
7 / 
J Me. $00 


No. 238 
Fost Spirol 


No. 550 
No. 510 
Taper Length > Cobalt Super High Speed 


>. 
j 
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In New Requirements 

You've decided 

on a type of twist drill you've never used before. Can 

you get quick delivery from your Union Distributor? 

You sure can’ \t's part of his yob to keep complete stocks 
to meet your every need in cutting tools 


In Emergencies... 

You need certain 

cutting tools not 
“soon” but right away — in order to avoid a production 
stoppage. Don’! worry you'll get them’ Your Umon 
Distributor is ready to deliver any emergency order, at 
any time 


In Routine Problems 

You're puzzled 
about the types of drills to use on a job that’s new to 
you. Ask your Union Distributor! Chances are, the job 
is familiar to him. He’s in constant touch with the latest 
in cutting tool practice. You can trust him to steer you 
right, 


In Unusual Problems 

. You've hit a real 

production snag — 

= say, a new material 

that resists every tool 

you've tried. Contact your Union Distributor! He'll call 

in a Umon Factory Representative — bringing you the 

expert technical aid that has licked some of industry's 
toughest cutting tool problems. 


. Acting as your “warehouse,” he elim 

Space and expense of keeping big inv 
Through him, the Union factory with all its facilities becomes. 
your next-door neighbor. Take advantage of his helpful team 


in cutting tools... 


SANDERS --- True balance ‘ SCREW DRIVERS ... Full 
correct sanding speed...choice k range of sizes and speeds... 
of 7” backing pad, 4” cup 450, 750, 1100, 2400 p.m 
grinding guard, or No. 0 co 14 sctews of 
" cup wire brush 4 nuts 


GRINDERS... Lightweight 6 TAPPERS ... Push-Pull, auto 
or 8" grinders straight or spade matically reversible...450, 750, 
handie, 4200 to 6000 p. m. 1100, 2500 p.m... Ideal 
Ocher grinders 17,000, 21,000, for all tapping and thread 
26,000 and 74,000 r.p.m H i 


chasing applications 


production... 
Each tool packs big power per Ib. . . . specially de- 
for hea schedules . . . easy 
... less fatigue. Complete line in correct size and speed for 
range of assembly work. Aro-built dependability. 
your nearest industrial distributor or write for catalog. 
The Aro Equipment Corporation, Bryan, Ohio. 


Aro of Canada itd.. Toronto 


AIR TOOLS nico... 


MIXING MOTORS... with 
swivel clamp, stirring rod and 
propellers for rapidly and uni- 
formly mixing, emulsifying or 
stirring fluids 


DRILLS... for aircraft, TV, radio, 

electronics, many other industries 

Exclusive Safets-Lock Trigger 
wide range of models s00 850 
1,450, 2.800, $,000, and 17,000 

rpm 


LUBRICATING EQUIPMENT ... 
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MISALIGNMENT / 


MODEL 189 
COLLET TYPE 
(illustrated) 


gives both 
PARALLEL ADJUSTMENT 
and ANGULAR ADJUSTMENT Write for Catalog Today 


Catalog A: Precision Col- 
let Chucks 


f = Catalog B: Adjustable and 
Ul ith the Full Floating Holder, another of the Erickson Full Flaating a. 


family of Precision Holding Tools, work and cutting tools Catalog C: Precision Tap 
may be quickly and easily adjusted to offset machine errors. Chucks 


Catalog D: Speed Chucks and 
This Precision Holder compensates for both parallel and Air Operated linden eae 


angular misalignment with the work spindle through the Cateleg E: Precision Expanding 
use of mechanical principles never before utilized in any Mandrels 
floating holder. Catalog F: Speed Indexers 


Catalog G: Boring and Reaming 


Designed for floating reamers, taps, die-heads and all Tools 


other chuck-held cutting tools, the versatile Erickson 
Full Floating Holder will help you increase produc- 


tion, reduce scrap, and lower tooling costs. 


Available in Taper, Bushing and Erickson Collet Types 


ERICKSON TOOLS 


DIVISION OF THE ERICKSON STEEL COMPANY 
2321A HAMILTON AVENUE CLEVELAND 14, OHIO 
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* SPECIAL FEATURES: 


Push button control. 
Mount in any position. 
Supplied with 9” or 12” stroke. 


Traverse rate over 400” per min. 


Feed rate up to 30” per min. 


Capacity 42” in steel. 
Two-belt sheave. 


Here is the self-contained Drillunit— a compact unit 
that machine tool builders long have wanted. The 
introduction is opportunely timed to meet defense 
production for 1952. 


DRILLUNIT, INC. 
635 MT. ELLIOTT DETROIT 7, MICHIGAN 


Manufacturers Representatives: 


A few. desirable territories are open to 
quolified representatives. 
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wrenches are per- 


fect by rigid dtendards, 


That is why mechanics call 
them America's finest— 
unmatched for lightness, 


ler, Hudsen, Packard, Nash, 
Studebaker, identity millions of 
vehicles that measure up to the 


HERE'S THE SURE WAY to help your mechanics and 
machinists make the most of their skill: when you 


buy wrenches, buy Bonney! 


Bonney wrenches have the fit and the “‘feel’’ that 
make for faster, better work, yet they always will be 


priced competitively with other good tools. 


Bonney Tools meet all the rigid standards of per- 


fection of men who take pride in their tools. 


Allentown, Pennsylvania 


Satisfaction 
...for 101 years! 


OF 


HORTON 


ne _— - chanics won't compromise 
‘ +4 _ pride of the men who make | 
\ them... the pride of the 
your Worton Distributor tor 
line of standard chucks 
4 
BONNEY FORGE & TOOL WORKS | —— 
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Every manufacturer is faced, frequently, with the problem of manufacturing 


machines or machined parts for which his own highly specialized equipment is not 
adequate or suitable. The volume in such cases is seldom sufficient to warrant setting 
up a special department to manufacture these semi-production and experimental parts. 
We can solve this problem for you... 


We can machine to your drawings and specifications individual machined pares or even 
pilot models of complete assemblies. In some cases, we can proceed with the production 
of the needed parts. Merz has the latest models of high-precision equipment needed to 
produce parts from the size of a needle to giant fixtures weighing several tons. 


We have the gages and tools needed to maintain the high standards of precision de- 
manded by the various industries. From the drawing board to the finished product, 

recision is moulded into our every operation. Merz maintains a final inspection room 
insulated against vibration and with temperature and humidity being maintained at 
constant levels. 


We have the engineers, specialists in their particular fields, who can design and super- 
vise the manufacture of tools needed for one specific job or er and complete your 
entire production tooling program. Merz also maintains a staff of top notch electronic 
and tool engineers who are constantly experimenting and improving the Merz standard 
line of electronic and air gages. These men are available to our customers for develop- 
ing other special types of gaging and sorting machines. 


Write MERZ for Catalog with additional information. 


200 SOUTH HARDING STREET . INDIANAPOLIS. 7, INDIANA 
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Write for catalog giving 
on the Skinner hne of power and manually 


operated chucks. And ask about new movie 
Chucks and Their Uses 


free showings ¢ 


omplete details 


available for 


TWE CREST OF QUALITY 


THE 


CHUCK CO. 
343 Church Street, New Britain 
Connecticut 


The Skinner line of power chucks and 
power chucking equipment has the 
strength, rigidity and design features so 
essential for today's production needs 
Chucks are available from 6° to 21° with 
forged steel bodies, and with either 2 or 
3 adjustable or non-adjustable jaws. Ex- 
clusive sliding wedge construction grips 
internal or external work positively re- 
gardless of jaw position. The chuck will 
not release the work, even if air line is 
broken, until operator actuates the draw 
bar. Skinner double acting rotating and 
non-rotating air cylinders are available 
for all sizes of Skinner power chucks, 
and for actuating all types of holding 
fixtures and tailstocks. Other Skinner 
accessories include hand operating valves 
—complete air unit including regulating 
valve, pressure gage and tubricator— 
filters — soft blank top jaws; draw bars 
—draw tubes, etc. 


SKIP-TOOTH 
BLADES! 


Keep abreast of changing produc 
tion techniques! A finer, quicker 
cut on increasingly popular plastic 
— wood — copper aluminum — 
and similar metals is YOURS with 
Skip Tooth 
Blades. Atlantic's extra wide tooth 


versatile Atlantic 


ends 
The 
gouged 


spacing whisks away chips 


clogging! 
rigid set of 


binding! heating! 
individually 
teeth, the advanced skip tooth de 
sign promote 
and greatly prolonged blade life 
Heat teeth on 


hardened special 


steel body eliminate most costly 
blede breakage 


Whatever 


damaging crys 
blade 
or may be 


tallization your 
requirements are 
investigate the Atlantic Skip Tooth 

another triumph of Atlantic 


adaptability and efficiency 


SEND TODAY FOR LITERA- 
TURE ON THESE SUPERIOR 
ATLANTIC BAND SAWS! 


Contour Saws — 
Cuts 


contours to mi 


intricate 


cro tolerances - 
even on tool 


steel 


Raker Set — Ideal 
cut-off tool for 
routine work on 
oll metals 


Wovy Set Bands 
— Cuts steel rod 
tubing, toughest 
bor stock with 
speed ond preci 
sion 


Skip Tooth Blades 

~ Cuts plastic, 
wood, 
with unrivaled 
ease and dur 
ability 


metals 


increased accuracy 


Atlantic 


ATLANTIC SAW MFG. COMPANY, Inc. 


BREWERY STREET New Hoven 


Connecticut 
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Four MARVIN UNITS 
of Versatile Precision 


Marvin machine tool attachments for small mills are especially designed with broad 
aspects of precisioneered service. They are engineered to give flexibility, simplicity, 


and lasting accuracy to keep modern production flowing continuously. 


MARVIN 
DIVIDING HEAD 


PRODUCTIONEERED 
FOR 
MARVIN GREATER UTILITY ani VERTICAL 


SLOTTING ATTACHMENT MILL ATTACHMENT 


MARVIN ATTACHMENTS 
FOR ENDURING 
SERVICE 


MAIL THIS 
COUPON 
TODAY 


MARVIN ROTARY 


DIVIDING TABLE 


Gentlemen: Pleese rush me complete technical infor- 


MARVIN macuine propucts, 


414 FORD BUILDING ose 
City Zone State 
DETROIT 26, MICHIGAN 


Company 
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It's EASIER 
to do 
BETTER 
WORK 
FASTER 


From the complete line you can 


tain the Right Tool designed 


loa specific job betrer, faster 


ind 


wore accurately it less cost 
These are the tools specified by con 
ros and machinists whose reputation 
built upon the quality and economy 


f their operation 


In the ren Selection 


hte of Co mponents, 
youl fad... Automatic BAR FEED 


* A full range of 


Tool Holders for 
turning, boring, knurling, ELIMINATES FEED FINGERS—A pusher rod behind the stock feeds it through 


threading, cutting off and the collet. Abolishes feed fingers—saves feed 
4 side work, and planing. finger replacement and repairs. 
* Lathe dogs 


ELIMINATES REJECTS — Other than the collet, nothing grips the bar. There's 


* Tool posts 
no feed finger scratching, marring or deforming 


* Cutters 

* Clamps 
* Machinist Clamps CUTS CYCLE TIME—Eliminates multiple feed finger feed-outs. Feeds stock 
* Strap Clamps up to 16” long in one operation. There's no idle 


* T-Slot Bolts Operation, no “cutting air.” 
a Set-up Accessories And in addition .. . 


Increases output or more! 


of highly polished stock. 


* Enables operator to attend many more machines! 
© Pays for itself within one year! 


We Stand Back of this .. . 


lipe AML Bar Feed will enable your screw machine to pro- 


J. H. WILLIAMS ” co duce at least 90% of its gross geared production capacity. 
Street Buffalo 7, N. 


Wilhams products appeor also in : (‘a Lipe 0 L L a y CORPORATION 
the Joining and Assembly and the | Merulocturers of Avieometive Cletehes 
Forging Sections Syrocuse’l, N.Y 
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THE RIGHT CUTTERS 
for Maximum Production 


The cutters illustrated here are only a few of 
the many types we build. 

Whatever your requirements may be, Inger- 
soll’s 65 years of experience as builders and 
users of machines and cutters is available 
to you. 


We will be glad to have one of our cutter 
engineers look over your work and make 
recommendations for increasing your pro- 
duction. 


WRITE FOR 
CUTTER CATALOG 
60K 


CUTTER GRINDER 

CATALOG 
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HERE IS A POSITIVE METHOD THAT 
e Quality 
Reamers 


ALL ERROR 
ALL CHANCE 
ALL UNCERTAINTY 


SEND FOR 
YOUR FREE COPY 
OF THIS NEW 
BROCHURE NOW! 


iDE 


Yours for the asking — this graphic story of B. Jahn 
supremacy! Here's how it is achieved — how it 
can benefit you with PRODUCTION PROVED effi- 
ciency, operational ease, tool economy! 


From progressive dies or single tools, B. Jahn x : . : 
PRODUCTION PROVES 10 to $0,000 component Sg bis B. Jahn built die 
parts for actual production line use before the die Ss is guaranteed to es 
is shipped! Error is eliminated! Guesswork ended! the customer's equip- 
Costly adjustments banished! Here is B. Jahn's io) ment to his complete 
guarantee ... satisfaction. 


LAVALLEE & 


> 


A simple statement known to every B. Jahn customer. 


Don't delay! Send NOW for this fact-packed bro- 
chure. Discover the dollar saving significance of 
the B. Jahn slogan... 


The Reamer Specialists 
LAVALLEE & IDE, INC. 
CHICOPEE, MASS. 


we 
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1. Style MM on @ pre 2. Sty 
taper threads on double-end threader 
DMS on turret lathe. 6. Style MM on threading machine. 


WHy IS IT? 


e¢ DM on B & S automatic 
4 Style MM on multi-spindle automatic 


3. Style TM cutting 
5. Style 


In automatic serew 


machine departments ... 4 out of § of 


the die heads 


You'll find other makes on the premises 

tucked out of the way on the floor, on 
a nearby bench, on the foreman’s desk, 
on the second shelf of the tool crib 

But, on the job, cutting threads, it is 
H & G. 

Why this preference? 
for it? 

It could be that producers of threaded 
parts find H & G more economical for 
threading by virtue of the low cost of 
insert chasers. 


What accounts 


THE EASTERN MACHINE SCREW CORPORATION 7 


on-the-job seem 


It could be that set-up men and opera- 
tors have less trouble, less rejects, less 
downtime .. . with H & G Die Heads. 

It could be the better class of threads 

. clean-cut, straight, true and accurate 
to micrometer dimensions, produced by 
H & G Die Heads. 

It could be the interchangeability of 
H & G insert chasers, permitting jobs to 
be shifted from machine to machine, re- 
ducing the money tied up in inventory 
and the space required. 
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tobe & G 


It could be the sum total of all these 
advantages that make the H & G Die 
Head—most wanted by operators work- 
ing for efficiency most wanted by man- 
agement, working for profits. 


If you are not enjoying these benefits, 
may be you can do something about it. 
Write for Bulletin: How to Select the 
Proper Die Head for the Job, and men- 
tion make of machines operated. 


20-40 Barclay Street, New Haven, Conn. 
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EVERY TOOTH COUNT 


MAKES 


CAPEWELL 


THE CAPEWELL MANUFACTURING COMPANY 


65 GOVERNOR STREET 


HARTFORD 2, CONN, 


Please send me your bulletin on Power Hack Saw Blodes 


Nome 
Compony 
Address 


selected 
TIPS FOR TOP SHOP MEN 
from earlier issues 


Keep up with the latest man- 
agement ideas in articles, in books, 
in training courses. Particularly 
from the standpoint of proper psy- 
chological treatment of the handi- 
capped and of veterans, especially 
rehabilitated ones, management has 
taken great strides recently 


Pu yourself in the place of the 
worker. How do you want you: 
boss to treat you? Are you as fair, 
objective, considerate and under- 
standing with your employees as 
you want your immediate boss to 
be with you”? 


A most important step is to 
create a favorable impression in the 
minds of ‘“‘new help” by explaining 
details of working conditions, in- 
troducing associates and people to 
be contacted, pointing out rest fa- 
cilities, and all the other steps in- 
volved in making a stranger feel at 
home. First impressions are lasting; 
be sure the new man’s of you and 
the plant aren't “N. G.”. 


Try to develop the ambitions of 
your subordinates and to stimu- 
late them to increase production, 
individually and collectively. Their 
improvements reflect credit both 
on them and on you. By making 
them bigger, you become bigger. 


do to annual picnics, swimming 
parties or other affairs “generated” 
by your men. Not only will you en- 
joy yourself among people with 
common interests, but you'll help 
to erase the little sore spots that 
inevitably crop up during working 
hours. You'll prove you're not a 
stuffed shirt and help other men 
to prove they’re not 


Dont put off until tomorrow the 
improvements you should be mak- 
ing today. Procrastination doesn’t 
promote efficiency whether it’s on 
equipment, methods or personal 
relationships 


/ 
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Keep calm; don’t blow your top 
Losing your head loses the respect 
of your men as well. Hold tempera- 
ture down, so you can think sanely 
before giving a decision; then you 
can treat workers like fellow men 


Your job is to blend time, ma- 
terials and people into a produc- 
tive shift so you must watch the 
clock. You've got to be sure that 
time, materials and men come out 
even at shift-end. So keep your eye 
on the clock; then your men won't 
be so disgusted or dispirited they'll 
watch the clock 


“5 have yet to find the man, 
however exalted his station, who 
did not do better work and put 
forth greater effort under a spirit 
of approval than under a spirit of 
criticism.””—Charles M Schwab 


Said Thackeray: “Next to ex- 
cellence is the appreciation of it.” A 
sincere effort on your part to follow 
this basic idea will bring out 
greater efforts and performance 
from everyone around you. This is 
one way of getting better coopera- 
tion than money can. 


You'll be a swell guy in the 
opinion of your subordinates if 
you're not too swelled in your own 
opinion. Regardless of rules and 
decisions, Americans still pick their 
leaders by common consent. If you 
can't lead, somebody else working 
for you will be the real leader of 
the “gang” that is your department 


Watch for the little man with 
the big head and deflate it periodi- 
cally. Some people hunger for au- 
thority, even if it’s only over a 
helper or the plant cat. When they 
get it, they abuse it, because they 
have an ego like a self-sealing 
blister: Every time you deflate it, 
it promptly starts to swell again 


Authority is an iron fist that’s 
extremely sensitive at the edges. 
The slightest bruising gets it very 
irritated. That’s why good bosses 
seldom use the fist; it’s easily 
damaged. 


EVERY TOOTH COUNT 
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CAPEWELL 


THE CAPEWELL MANUFACTURING COMPANY 


65 GOVERNOR STREET . 


Please send me your bulletin on Band Sow Biades 
Nome 
Cornpany 


Address 


HARTFORD 2, CONN 
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Eve ape your big brother or 
your father or the corner tough? 
Of course you did, just as you 
now probably parrot the boss’ re- 
marks and try to find neckties like 
the ones he wears. Well, everybody 
in your department does the same 


thing So it’s dangerous to be 


proud of punching out on the split 


second or of stalling to kid with 
that blonde at the lunchroom. You 
think it’s your privilege? Maybe, 
but remember those watching eyes. 


Friction in brake drums stops 
the wheels. It does the same thing 
in an organization. In the first 


place, it's essential: in the second, 
it leads to trouble. Remember that 
friction results from rubbing: don't 
let anyone rub you the wrong way. 
You don’t have to back wn, but 


neither do you 


back up 


ib. a leader, not a boss. Go out 
of your way every once in a while 


ABRASIVE CO. others to do and grin about it. Go 


to the man you want to talk to, in- 


stead of calling him to you. And 
No matter what grinding ma- 
chine you use—no matter what 


break down enough to explain why 
you're making a change when you 
do. A man can do better when he’s 
let in on what's going on. Unless 
it's a policy secret—and then, how 
material you grind—it makes come you know all about it, 
good sense and good grinding to brother? 

select the wheels that conform to 


the needs of both. . 
Servility has no place in de- 


mocracy because it always must be 
accompanied by arrogance. The 


Simonds Abrasive Company’s 


complete line includes grinding 
wheels accurately specified for 
top results on all metals—on 
all grinding machines...on all 


man who bows and scrapes to you 
expects his subordinates to do the 
same to him, just as a butler in- 
sists that maids show deference. 


grinding operations. It includes 


grinding wheels, mounted wheels = 
Somehow, somewhere, someone 


started the idea that the size of an 
organization is an index of the 


and points, segments and abrasive 
grain. 

fer dete importance of its boss. As a result, 
departments, particularly over- 
head or non-productive ones where 
costs don't immediately show up, 
have a way of mushrooming like a 
government bureau. It may be 
helpful to remind such “executives” 
that they can get a good job where 
they'll be over thousands of men 
as night watchmen in a cemetery 


SIMONDS ABRASIVE CO. PHILADELPHIA 37 PA BRANCH WAREHOUSES CHICAGO. DETROIT. BOSTON 
DISTRIBUTORS IN PRINCIPAL CITIES 


Division of Simonds Saw and Steel Co, Fitchburg, Mass. Other Simonds Companies: Simonds Steel Mills, Lock- 
oort, N.Y, Simonds Canada Saw Co. Ltd, Montreal, Que. and Simonds Canada Abrasive Co.. Ltd., Arvida, Que. 
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Ore: an occasional “Share-the- 
Management” plan. When work is UF KIN DEPTH MIKES 
slack, put men to improving meth- 


ods, offering suitable awards 
They'll add materials handling, 


simple jigs and fixtures, lighting UICK SURE 
and paint that you'd never think tA 


of. Costs will be peanuts, but sav- 


MEASUREMENTS 


A og the suggestion plan every so 
often. It will stagnate if you don’t 
give it an occasional push, be- EASY TO READ: 
cause it becomes as familiar as Non-glare satin Chrome Clad 


meals and taxes. Remember, an finish on heb end thintle fer 
: easy reading even in poor 

active suggestion plan saves com- light. Each thousandth num. 

pany money while it helps worker bered for rapid reading. 


morale. 


Build enthusiasm and company 


pride. Men proud of their work EASY TO LOCK: 


are proud of themselves. An es- 
sential in morale is worker pride securely at ony point to hold 


in himself and in his job. reading. Lock nut is placed 
4 away from thimble so it con be 
tightened without disturbing 
the measurement. 
Never forget routing, storing and , 
identification, even if you don’t EASY TO HOLD: 
feel like a traffic cop. Materials ’ Well belenced bese hes 
and parts placed and handled con- knurled top surfoce to give 
veniently save trouble, ready iden- grip co to 


ote meosurement. 
tification saves time and scrap. 


Orne thory is that horseplay re- 
sults from an unrecognized work- 
er’s effort to get the spotlight for 
a minute or two. It seems to be 
borne out by the fact that in plants 


Lufkin Micrometer Depth Gages are the finest, most accurate, and 
easiest to use. Like all Lufkin precision tools, they are the product of 
years of fine tool making experience combined with the very latest 
design features. Advanced design features ore: well-balanced hardened 
and ground base; adjusting nut on rods regulates length to compensate 
where men get due credit, horse- for wear; hardened and lapped rod ends; simple adjustment to obtain 
play drops to a minimum. Start desired tension; rods are easy to change. All models available with 
your own safety campaign by re- ratchet stop. Packed in fitted mahogany box. 

membering the pat on the back is 

better than the slap in the face. 


COMPLETE LINE OF 
Keep production lines on the LUFKIN MICROMETER DEPTH GAGES 


level or flowing downward. The 
major advantage of American over 513: 3-inch base. Range 0-3 inches. 
English plants is that they’re 
floored at truck or railroad-car 513 0-6: 3-inch base. Range 0-6 inches. 


height—so materials and products 515: 5-inch base. Range 0-3 inches. 
can be handled in or out without 


lifting. Let gravity help, not hinder 515 0-6: 5-inch base. Range 0-6 inches. 
212: 2-inch base. Range 0-3 inches. 


Have a “bull session“ with your 
men once in a while, to talk over 
shop problems. In community dis- TAPES * RULES * PRECISION TOOLS 
cussions like this, the crossing of BUY UFKI. FROM YOUR DISTRIBUTOR 
words and ideas may often settle 
problems that don’t yield to ex- THE LUFKIN RULE CO., SAGINAW, MICHIGAN 
cutive analysis. 

132-138 Lafayette St., New York City * Barrie, Ontario 
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accurately! 
speed-up 
speed 


day 
ments, high 
herter metals, 
high civilian ¢ 
a machine 
PARTS faster 


When t 


Fither machine 


desig, 
ity, accuracy 


s one day $008, | 
THREADE 
The time 1 sure to come, 
production, 
tools, faster 
advanced en 
jemands, yOu 
that will proc 
at lou 


construction, 


5 faster, more 
for with to 
government require- 


equipment, newer, 
thods and 


about for 
READED 


gineering me 
"ll be looking 
juce your TH 


er costs! 


and tt will 


hat time comes 


A 


OMATICALLY 


u. Years ahead in 


til- 
output, vers# 


Ac h triec te an proven: 
J { tes ed d 
ca 


—~ for preciss 
threads .. . 
EXCLUSIVE ADVANTAGES: 

High speed drive to work spindle 
New, wider range of speeds and feeds. 
High speeds for non-ferrous metals 
Slow speeds for heat treated materials. 
Motors enclosed . . . easily accessible 
Quick change over for short runs 


tight and left hand 


“LI” — for precision, squore, standard ond 29 degree 
threads. Internal or External . . . AUTOMATICALLY. 
EXCLUSIVE ADVANTAGES 
@ Four speed headstock. 
@ Return or idle travel speed increased five times 
cutting speed. 
@ Dise clutch. Start and stop easily 
@ Operator always has control 
Individual adjustments to both front and rear 
tool slides. 


do it faster, hetter \ 


So today.-- 


1896 


AUTOMA TICALLY, with a 


ince 
Production Machines 


Single 
Chucking Machine. 


Now, drill, ream and counter 
bore, face and form turn 
avtomatically. Here are mul- 
tiple operations in one chuck- 
ing 


EXCLUSIVE ADVANTAGES 

@ 3 times foster 

@ No second operotion 
needed 

@ Use ony materials, with 
carbide tools 


“THREADMAS 
elevating, cross ¢ 


EXCLUSIVE ADVA 


Cutter head design permis full size cutter spindle. 

Use a plain or anti-friction bearing spindle in same housing. 
Conventional or climb cutting possible 

Wide range of speeds and feeds 

Takes small or large diameter work. 

Full size spindle. 

Use high speed steel or carbide cutting tools . . . 

any materials. 


thort traversing, 
OMATICALLY, 


»* complete information. Tell us your problems, our engineers can help you. 


here the f uture..-: 
Somen want to - have 
— TODAY, 
s right for } 
4 


- ea at have a really positive, rugged and accurate high pre on threading tool. And the test plug. 
edw nv ‘is tangible proo' that thas been p rm tested atthe fa 
[Caring sizes 0-80 t0 1-12 Holders, including releasing model. for mony types of machin 
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In the shop of an electrical manufacturer, a Robertson WA301-H3V Segmental Wheel operated 
for 4 hours without a squeal. It ground boiler plate, Neor, Hampden, cold rolled and Hi- 
Carbon Hi-Chrome steel. Wheel wear at the end of the run was only ‘". And the Robertson 
wheel was \s" narrower and required less dressing than the conventional wheel formerly used. 


IN THE TOOLROOM OR IN THE SHOP 
ROBERTSON COOL-CUT GRINDING WHEELS 
GIVE YOU ADDITIONAL PRODUCTION TIME 


Manufacturers throughout the country realize the 
value of using Robertson Cool-Cut Grinding 
Wheels to save production time, increase output, 
and lower wheel costs. 

They find that these open structure wheels assure 
maximum chip clearance, cut cooler, cut faster, 
require fewer dressings, and last longer than con- 
ventional wheels. 

For practically any grinding operation—surface, 
internal, tool and miscellaneous—there’s a Robert- 
son Cool-Cut to meet your particular requirements. 
Write for your free copy of “How to Buy Pro- 
duction Time.” 


A producer of drop forgings making cotter-pin rivets for 
temporary bridge structures was taking off &" stock on a 
plunge cut and getting only 25 rivets per wheel-dressing. This 
output wasn't enough. After consulting a Robertson engineer, 
he installed a Robertson SA54-QV Wheel. Production increased 
to 125 rivets per dressing 


ROBERTSON MANUFACTURING COMPANY 


TRENTON 


Resin-Bonded and Vitrified-Bonded Grinding Wheels 
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production 


Get production off to a profitable start! Use Columbus Die Too! 
engineered tools. Jigs, Fixtures, and Special Machinery individ 
wally designed and built to produce your product alone... at a 
rate to match your production schedule. That's production 
economy! That's the wisdom of CDT special machinery! That's 
how Columbus Die-Too! can put your production on a profitable 
basis. Columbus Die-Tool are specialists in building special 
tools, jigs, fixtures and machinery . . . have been for over 46 
years, Talk over your special problems with us, Absolutely no 
obligation. Write today. 


AND MACHINE COMPANY 


P. O. BOX 750* COLUMBUS, OHIO 
_ ESTABLISHED 1906 


NGS @ FIXTURES 
«SPECIAL TOOLS 


UNITS FOR MACHINE TOOLS 


THIS cutting-off blade 


wady fo use 


and it will do what no other cutting-off blade 
can do. It is the Luers cutting-cff bladea blade 
that offers convenience, efficiency, and economy 
that no other blade can offer. 


@ Empire Tool Company is the LEADER in cut-off blade 
developments—backed by over twenty years’ experience 
in cut-off blade manufacture. 


© Cut-off blades are tools subject to conditions different 
from those of other tools and will perform most efficiently 
only when specialists’ recommendations are followed. 


@ Available from stock are blades of four types of high 
speed steels developed to meet the demands of cut-off 
operations. And on short notice you can get blades of cast 
alloys and tungsten carbide. 


e Empire's Luers cutting-off blades are guaranteed to run 
faster and with less down time than any other. 


Just take a look at these many advantages 


T shape provides 
liberal side clearance. 
Excessive friction is 
eliminated. 


Tapered blades have back and 
side clearances full length of blade. 
No resharpening, but front face required. 


Hollow-ground \ 
top causes chip Thus collapsed, the chip 
to collapse and is drawn away from the 
relieve friction sidewalls permitting 
against side- coolanttoreach cutting 
wall of cut. edges of blade. Friction 

is reduced; blade life 


is increased. 


holders to fit any standard hand and automatic screw machines. 


MADE UNDER LICENSE ISSUED BY JOHN MILTON LUERS PATENTS. Inc 
MADE IN USB A 
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After more than a half century of research, 


Bay State has developed a tap of material, design, and heat treatment 


that will produce threads of the utmost precision with a maximum of productivity. 


We refer to this dual quality of Bay State Taps as Precision Performance. 


It is readily obtainable from nearby shelves of Industrial Supply Distributors. 


BAY STATE TAP AND DIE COMPANY, MANSFIELD, MASS. 
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Thisis the House that ‘‘BRIDGEPORT’’** 


built... just as it comes of age 


(**The machine that MILLS, DRILLS, BORES and 
SHAPES at ALL angles on ONE setup) 


THE BRIDGEPORT TURRET MILLING MACHINE 


Back in 1931, just 21 short years ago, BRIDGEPORT delivered 
No. 3 Heavy Duty its first High Speed Milling Attachment. The tremendous accept- 


Right-Angle ance of this Attachment by the metal working industry soon 
Attachment 
tn eins enh Ate an made it necessary to produce a complete machine . . . and the 
right angles. Used also for 


bering ond rooming, cut BRIDGEPORT TURRET MILLING MACHINE was introduced in 
broaches sawing and slit 


ting. September, 1938. Since then, 16,000 “Bridgeport Millers” have 
been delivered with an ever increasing line of accessories that 
make these machines more useful to industry. 


‘ 
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 Brid t, Connectieut. 
Dae Manufacturers of High Speed Milling Attachments and Turret Milling 
Ci 0? 75th anniversary issue 
i 


The 21st birthday of “Bridgeport” and the 
75th anniversary of American Machinist find 
“Bridgeport” in its modern, new plant on a 
five-and-a-half acre plot in Bridgeport. The 
greatly increased and improved facilities now 
available have been necessitated by the out- 
standing acceptance of the machine on which 
production is concentrated . . . the 
BRIDGEPORT TURRET MILLING MA- 
CHINE. Our new plant will enable us 


to accelerate manufacture of this ma- 


chine to meet the calls which come for it from 


all branches of metalworking here and 
abroad. Obviously, product improvement will 


continue to be a primary objective. 


Milling Machine Vise 


An improved vise providing great 
gripping power. Streamlined for at 
tractive appecrance and equipped 
with coolant trough. Rigid holding 
through screw of lerge diameter 
Made in two sizes, 5° x 3'5" ond 


6" 5” jew openings 


No. 2 Boring Head 


Boring Tools and Holder provide 
the means of boring holes up to 
6” diameter. Available for use on 
Bridgeport IHP Milling, Drilling 
and Boring Attachment. 


Specifications of the 
“Machine that Built the Plant" 

8 Spindle Speeds from 80 to 2720 R.P.M. 

Back Geared Spindle Drive Unit: utilizes full power 
at all speeds without belt slippage. 

Quill Travel: 5”. 

Power Feed Quill in three steps: .0015, .003 and 
.006 in. per spindle revolution. 

Spindle Brake and Lock for convenience in chang- 
ing tools. 

Collet Capacity: up to 34” diam. 


— 
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Bridge MACHINES, INC. 
Manufacturers of High Speed Milling Attachments and Turret Milling Ma ; ati 
American Machinist MID-NOVEMBER, 1952 Cio2 


ONLY THE 


DUMORE GRINDER 


offers you all these features 


| A Bibliography 
of the Mechanic Arts 


By WARREN 


Verr 


An Essay upon various arts by THEOPHILUS. 
called also Rugerus, priest and Monk. Trans 
Robert Hendrie, oub John Murray London. 1847 

“an encyclooaedia of Art of the 
eleventh century. The only English translation so 
fer published, and it must be confessed, a very 
faulty one indeed “ 

‘The Schedulo Diversarum Artium is one of the 
three or four outstanding documents in the written 
history of medioeval art technology, in date and 
range and detail all combined it possesses a fair 
claim to the first attention of the student of tech 
nical processes in the arts of the Middle Ages.” 
Daniel V. Thompson, jr SPECULUM, Vol Vii 1932 
pp. 199.220 


— | 
We 


WHEELS — tl 


est abrasive sed 


FELDHAUS, Franz Murie Die Technik der Vor- 
zeit Leipzig und Berlin, 1914 
This is by far the best and most comprehensive 
book on the subject Felidhaus has more material 
about the various books here mentioned, and their 
authors, than any known annotated bibliography 
Feldhaus later published a similar book (Die Tech- 
nik der Antike und des Mittelaiters, Leipzie 1931), 
but if is not as comp-ehens ¥: as the above 

There is a considerable amownt of manuscript 
moterial thot is mentioned by Feidhaus, which is 
not included in this compilation 


BEM | ) Codex Picturatus, Cracow? 1505 

The ‘Codex Picturotus” of Bem, included pictures 

of a number of trades at Crocow, an important 

j " Polish city. Among these illustrations is one of o 

sword moker and an even more interesting one of 
nail maker 


AMMAN, Jost (Schopperus). Omnivm iiliberalivm 
Mechanicarv. Book of Trades (the mechanical arts 
Frankfort on Main, 1568 
There is believed to be a reprint, Stande und 
Handwerker. The German edition was, Eygenttiche 
Beschreibung Aller Stande Auftf Erden, Frankfort 
1568 

Until the sixteenth century the only illustrations 
of ironworking tools are in illuminated manuscripts 
in which tools appear only incidentally. This smal! 
book contains 115 woodcuts which show in almost 
microscopic detail ali the professions and trades 
of the time 


PLUS ALL THESE APPLICATION POSSIBILITIES 


GARZONI, Tomaso. La Piazza Universale du 
tutte le Professioni del Mondo. Venezia: Olivier 
Alberti, 1616 
Encyclopaedic work on all trades and professions 
mentioned by Andre Felibien, Livre tl, p. 373 
(1676). There is a German edition in NYPL and 
KRESS Lib Harverd 


WEIGEL. Christoff. Abbildung Der Gemein—Nutz 
lichen Hauptstande von denen Regenten Bis 
auf alle Kunstler und Handwerker Regens 
burg, 1698. Two hundred and twelve superb copper 
plate engravings of all trades and professions 

ting is easiest of 
ibines with spe- 
ures tor ethcient service, 


PETRIE, W M Flinders. The Mechanical Methods 
of Ancient Egypt 
same sequence of operations. You're ENGELBACH, R The Problem of the Obelisks 
find a Dumore is the fast, low- 


y so it goes. The D 
f Post Grin is 


he ted n 
Neo 
oF 
Try se 

work can 
ground to 


next job so 


hined and fhnish 
a Dumore in the 


cost answer to grinding operations 
Production men have found a 
Dumore + ision Tool Post Grinder 
often pays tor itself on the first job 
and keeps right on working and saving 
through years of trouble-free service. 


Write for the Dumore catalog 


THE DUMORE 


1337 Seventeenth Street 


COMPANY 


Racine, Wisconsin 


KYESER, Konrad von Echstodt (1366-1405) Be/ 
hifortis. Feldhaus says, sp. 594, Bellifortis hod the 
honor of being easily the most complete, the most 
concise writing, and made a lasting impression tor 
one hundred and fifty yeors as the foundation of 
all other technical mss 

WINKLEMAN | ) Arts of the Ancients 

BERNADINO, Baldi, was the compiler of Veter- 
um Matemeticorum which is the text of various 
Greek, Romen and Arabian Engineers and Scien- 
tists. Copies in NYPL & HCL, Cambridge. c. 1693. 
Sir Iseoc Newton had a copy of this work. 


(Continued on page C106) 
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Specialistsin Designing and Producing Carbide Cutting Tools 


WESSON 


TOOL HOLDERS 


with bands 
at low cost. 


sa the York 
ALL THE WEAR ON 
THE BAND MEANS 
EXTRA ECONOMY, EXTRA 
EFFICIENCY, HOWEVER 
SIMPLE OR COMPLICATED 
YOUR TOOL HOLDER 
PROBLEM! 


Meltiple tecert 
tool 
y Ceterpitier 
Trecter. 


First choice when tough metals are to be cvt— 
fer special or standard purposes — 
> for single ov multiple set-ups. 


WESSON COMPANY 1220 Woodward Heights Boulevard 


‘FERNDALE (DETROIT 20) MICHIGAN 
‘Affiliated with WESSON METAL CORPORATION, Lexington oa: 
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PERFORMANCE 
ON BULLET-PROOF 
TANK ARMOR PLATE 


PROBLEM: MILL 23'/2” x 

2' 4" SURFACE OF TANK CARRIER! 

The material — the toughest armor 
plate casting yet devised for military 
purposes! An impossible operation 


with other types of cutters tested. 


STOCK REMOVAL 
to “2° IN3 CUTS— 
Finished surface par- 
allel within .002 — 
NO REJECTS! A 
smooth machine like 
finish at 1044" per 


minute, 


AND HERE'S THE NELCO TOOL THAT 
SOLVED THIS VITAL DEFENSE BOTTLE 
NECK! 

The rageed virtually indestructible 
NELCO Taper Shank End Mill A 
4” carbide upped cutter that literally 
chews away half an inch of the 
toughest alloy Armor Plate America 
has produced leaving a smooth, 
accurate machine-like finish. 


Another of the impossible machining problems solved by NELCO tools and the 
Engineering advice of NELCO Field Engineers. Nelco cutters not only save money 
— they make money by performing costly machining jobs in newer ways — beter 
ways! 

Write for catalog and details on this husky NELCO TAPER SHANK END 
MILL and the hundreds of other NELCO Engineered Carbide Tools.—- TODAY! 


NELCO TOOL COMPANY, INC., MANCHESTER, CONNECTICUT 


MECHANIC ARTS BIBLIOGRAPHY 


(Continued from page Cio 


NEUBURGER, Albert. The Technical Arts and 
Sciences of the Ancients. Trans by H L Brose 
Macmillan Co. New York, 1930 
This contains @ bibliography, XXVI! 


Ernst Der Handwerker in der 
Leipzig, 1901. This is 
Vol. Vill ms collected copper and wood cuts of the 
middie ages 


See Nochbildung der Kupter und Holtzschnitte ous 
Detsches Leben . . 13° vols. (Drawings from 
Ammon, Weigel, Colloert, etc 


VIOLLET-LE-DUC, E E. Dictionnaire raisonne de 


| VArchitecture Francaise du Xie au XVie Siecle 


ten volumes. Paris, 1858 


VIOLLET-LE-DUC, E E. Dictionnaire raisonne du 
Mobilier Frangais de | Epoque Carlovingienne a ie 
Renaissance. 3x volumes. raris, 1654 


| Detenes descriptions and drawings of construc- 


trong: Geta.is of church twinitere and other “mov- 
Goes.” Among offer things is a minute descrip- 
tion of the process of “ost wax casting” im mok- 
ing chandeliers for the church 


ESSENWEIN, August Ottomer, Ritter von. 1831- 
18694, transiat.on of the Mitteialterlicne Hausouch, 
tronkrort aM. 1887 
See aio Kat Leopold von Tetberg 1812-1885, 
Leipz.g 1606 and the following 


BOSSERT, Helmuth iheodor, and STORCK, Willy 
F, editor: 1912. Yas mittetaiteriiche Housbuch, 
noch dem Originale im focs:mile 
reproduction of a Verman ritt.e.ta-century “nouse- 
book.“ 
mamiy collection of drawings, many of which are 
of tecnnotogicai nature ond ail of which show 


| @ high stanoard of artistic exceitence. Original 


cuce 


FRANK, Edgar B. Old French Ironwork, Cam- 
bridge: Harvard University Press, 1950. ‘The 
Crattsmon and his ort. This is truly an excellent 
work.” 


GARDNER, J Starkie. /romwork (Victoria and 
Albert Museum Handbooks) London, 1914 
very scholarly work, fine text.” 


FFOULKES, Charles. Decorative ironwork from 
the Xith to the XVilith Century. London, 1913 


GRANCSAY, Stephen V. The Metropolitan Mu- 
seum of Art, Papers. No. 4 The Armor of Goliot 
de Genouilhoc. New York. Met. Mus. 1937 
The average person stands in amazement before 
G suit of armor and wonders how it could hove 
been worn. This is only because he finds it strange 
The execution of the Genouwilhac armor is moar- 
velously conscientious 


MANUCY, Albert. Historion Southeastern No- 
tional Monuments, National Park Service. Artil- 
lery through the Ages. Washington, D.C. 1949 
Supt. of Documents . . . this is an excellent paper 
source material, mostly John Muller 


MULLER, John. A Treatise of Artillery. London, 
1768. 
Almost the only work in the English language on 
the design and proportion of cannon and their 
carriages (18th century 


MONGE, Gaspard. One of the most eminent 
@euthors on mechanical subjects. Description de 
VArt de Fabriquer les Canons. Paris, 1794 
Exhaustive description of the ort of casting and 
boring cannon. Illustrated by many pilates. 


STURT, George. The Wheelwright’s Shop. Lon- 
don, E.C.4. Cambridge University Press. 1941. 
“A picture of a life thet has passed, drawn by 
one who, turning author, brought to his new trade 
all the loving care that made him master of his 
hereditary craft. A pity more craftsmen connot put 
their knowledge of work and life into print with 
the skill of George Sturt.” 


BESSON, Jaques. Theatre des instruments Mathe- 
et Lyon, 1579 

P we may thynke that the foule of Archimedes 

wos revived in Beffon, thot excellent Geometer of 


(Continued on page C110) 
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asout fasol. —THE ALL-CHEMICAL METAL-WORKING SOLUTION 


4 


FROM F. E. ANDERSON COMPANY - 


PORTLAND, CONNECTICUT 


Same manpower ...same machines 
“Lusol is doing for production in 
the 50's what carbide tools did in 
the 40's,” comments one works 
manager. He is getting greater 
speeds and feeds with Lusol all- 
chemical metalworking solution, 
yet cutting tools last longer. 
Grinders 
metal and finishes are finer, yet 


are removing more 


wheels run many times longer 


Plants are increasing their Make 
with this /luid Production Tool 


between dressings. 

Lusol outproduces anything 
we've ever seen before, is the re- 
port by management men and 
machine operators in plants all 
over the country. Men like to 
work with Lusol; it is clean and 
keeps their machines clean. To 
let you prove these facts in your 
own plant, we'll gladly give you 
the Lusol you need for the test. 


users say* 


case histories of Lusol at work 


FASTENER MANUFACTURER 
—"Get a 45% improvement in the 
saw life of our slotters with Lusol, 
Screws used to come out smoking 
hot ; now cool, explaining our longer 
cutter life with Lusol.” 


A FORGING SHOP—*Operate 
eleven hacksaws for cutting off 
bars and billets as forging blanks. 
No comparisons on production, as 
they use so many different steels, 
but all shop men agree that Lusol 
is doing a much better job. No 
trouble any more with odors or 
dermatitis.” 


A BRASS COMPANY—"Rolls 
formerly picked up metal particles, 
causing pitting and ultimate break- 
age of the rolls. Since the adoption 
of Lusol, no new rolls have been 
broken and there has been no pickup 
of brass by the steel rolls, Tem- 
perature of the rolling solution has 
been lowered an average of 10°F.” 


(* Case histories of Lasol at work) 


... and the chips ran white!” exclaims a process engineer who was 
“just trying to see how much we could hog out with Lusol.” 


“Who makes Lusol?” 


That question has been asked so 
often that we realize this bit of 
history should be told: 

Lusol is made by F. E. Ander- 
son Oil Company, for 17 years 
producers of nationally known, 
Government approved rust pre- 
lubricating and 


ventives, oils 


* 


greases, metal working and hy- 
draulic oils, and cleaners. Lusol 
itself has a background of 7 years 
of developing, proving and use. 
Lusol representatives and service 
engineers are old hands at the 
business. You can depend on 
their recommendations and on 
the consistently high quality of 
Lusol. 
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FREE BOOK 


Get complete facts about Lusol by 
writing for this 20-page booklet. 
it contains information on ma- 
chine cleaning, maintenance of 
Lusol solutions, elimination of 
dermatitis and odor in machines, 
plus many case histories of Luso! 
at work. Write F. E. Anderson Oil 
Company, 218, Portiand, Conn. 
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Modern Tooling Calls for the Correct 


ARMSTRONG TOOL HOLDERS 
for each operation 


In the old days it was a matter of pride with tool- 
makers to be able to do the work at hand with the tools at 
hand. It’s a credit to their skill that they could devise to 
cut threads, do cutting-off and facing, as well as many 
other operations with one ARMSTRONG TURNING TOOL, 
but, at today’s labor cost, this would be an expensive prac- 
tice. The maximum of productive work and true machining 
efficiency can only be obtained by providing the correct 
ARMSTRONG TOOL HOLDERS for each operation. 


The Armstrong System of Tool Holders provides spe- 
cially designed ARMSTRONG TOOL HOLDERS for every 
operation on lathes, planers, slotters, and shapers . . 
Turning Tools, Boring Tools, Threading Tools, Knurling 
Tools, Cutting-Off Tools; tool holders with straight shanks, 
with off-set shanks, rigid tools and “spring” tools . . . special 
tool holders for high speed steel bits or blades, for ARMIDE 
(carbide-tipped) Cutters, for ARMALOY (cast alloy) Bits 
and Blades. 


These modern efficient ARMSTRONG TOOL HOLDERS 
are as available as your telephone for they are carried in 
stock by your local ARMSTRONG Distributor. 


ARMSTRONG BROS. TOOL CO. 


“THE TOOL HOLDER PEOPLE” 
5215 W. ARMSTRONG AVENUE CHICAGO 30, ILL. 
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Advertisement 


MODERN METHODS 
IN THREAD ROLLING 


Although admittedly the fastest and 
most economical thread forming proc 
ess that has ever been devised, thread 
rolling is by no means “new” to Amer- 
ican industry. Over 100 years ago the 
technique of rolling threads was com- 
monly known and used. 

However, such great advances in the 
manufacturing of thread rolling equip- 
ment have been achieved, just since 
1940, that threads rolled with modern 
attachments and threading rolls bear 
little resemblance to the work turned 
out by early methods. 

For instance, the thread rolling proc 
ess was at one time considered solely 
a production line technique to be used 
where accuracy and close tolerances 
were unimportant. Consequently, 
many producers concerned with in- 
tricate threading assumed that meth- 
ods which were slower and more 
mostly, such as cutting and grind 
ing, would also insure higher quality 

This has since been completely dis- 
proved by the hundreds of stream 
lined thread rolling attachments and 
thread rolls which SALVO engineers 
have created and installed in the past 
five years. These modern attachments, 
built compact and versatile enough to 
operate on standard production ma 
chines already in use, are daily prov 
ing that today’s threads can be rolled 
both at tremendous speeds and with 
unerring accuracy. Pitch diameters can 
be controlled as close as 0.0005 inch 
even while rolling threads at produc 
tion rates. Squareness of threads with 
other diameters is assured because 
Salvo attachments are designed and 
built to operate right in sequence in 
the present tool cycle of the machine 
—whether it is a turret lathe, an auto 
matic screw machine, or a Bullard 
MULT-AU-MATIC. Two small steel 
rolls do the actual threading 

Attachments for rolling threads in 
turret lathes and turret-equipped en- 
gine lathes mount in a spare tool sta 
tion and hydraulically thread the 
work piece with a touch of a button 
Two attachments with a single set of 
controls can be installed on one lathe 

~without affecting normal! use of tools 
in other turret positions 

Special Salvo attachments designed 
to fit automatic screw machines oper- 
ate on the automatic’s cross slide, pass 
ing directly over the center of the 
work piece. Threads are rolled in far 
less time and possess greater strength 

Salvo has also been successful in de 
signing attachments which operate on 
the cross turning slide of Bullard 
MULT-AU-MATICS, allowing thread 
producers to combine a multiplicity of 
jobs into one short operation 

Besides the hundreds of attachments 
handling standard commercial work 
on production machines, many firms 
are using custom-designed Salvo units 
to roll special threads as well, such as 
huge 4% in.-12 thread used exclusively 
on Rocket parts. A special attachment 
and thread rolls are also solving a 
complicated double threading opera- 
tion on nine-foot steel shafts for one of 
the country’s largest manufacturers of 
electrical equipment. Although thread 
ing diameters at each end of the shafts 
are over three inches, the threads are 
rolled the modern way .. . in just 
fifteen seconds! 


4°, THREADS ROLLED 
ON ROCKET PARTS WITH 
SALVO ime ATTACHMENTS 


@ Firms producing special 434”- 
12 threads on close tolerance 
Rocket parts have encountered 
a ticklish problem of holding 
diameters perfectly concentric. 
Moving the part from one ma- 
chine to another caused loss of 
thread alignment and required 
100% inspection. 


To solve this problem, SALVO 
designed Thread Rolling Attach- 
ments on a standard cross turn- 
ing slide of the Bullard MULT- 
AU-MATIC. The huge thread is quickly and accurately rolled in the 
Bullard’s normal cycle time, insuring exact alignment with shoulders 
and faces and a 100% saving in threading labor! 


4%"-12 Thread Rolled 
In Bullard MULT-AU-MATIC 


Simple spot inspection now suffices, and users of SALVO-equipped 
machines have been turning out this large diameter thread in produc- 
tion quantities for 18 months at a cost of a fraction of a cent each. 


Lemember 

Salvo ... For 
BETTER BURNISHING, 
KNURLING, AND OIL 
GROOVING, TOO! 


SALVO TOOL & ENGINEERING CO. 


26441 GRATIOT AVE., ROSEVILLE, MICH. © PHONE: PRESCOTT 6-4700 


American Machinist ¢ MID-NOVEMBER, 1952 


| | 
: 
] 
f 
5 
GUARANTEE 
ond design thread for all production mo- i 
chines, Write us, stating your threading prob- ‘ 
‘5 lems. Salve Attachments are installed by our 
Cios 


... where DEPENDABILITY 


means or die! 


@ Hundreds of dies to produce turbo fins for new jet aircraft * 
engines—all identical—all masterpieces of precision machin- 
ing—every die measuring up to the rigid demands of aircraft 
perfectionist engineers. 


@ There's no compromise with Dependability—Accuracy—Pre- 
cision at Parker. Every facility for designing, engineering and 
building complex components or assemblies is coordinated in 
one smooth-working, efficient organization. Every Parker pro- 
ject is a do or die effort of perfection. 

Investigate the flexibility of PARKER'S 
facilities TODAY! 


SEND FOR PARKER LITERATURE TODAY! 2 


The Parker Blue Book—-Marking Dies and the 
Parker Green Book—Molds for Plastics and Die 
Casting Dies is packed with information you 
should have on file. We will be rg to put 
your name on our mailing list... Write Today! 


PAR KET 
STAMP WORKS. 


PRANKEIN AVENE @ HARTFORD CONNEC 
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our tyme, whom | knewe in Frounce the Meifter 
of the engins to the Frenche Kyng, Cherles the 
menth, and left in witnefte of his excellencie 
in thet Art, a booke im prynt, conteynyng the 
fourmes or portractes of fyxtie engins of moruey- 
lous ftrange and profytable device...” 

Thus writes Richerd Eden in his dedication to 
Sir W Winter of his transiction of John Toisner’s 
book, De natura magnetis, &c 


MOXON, Joseph, 1627-1700. Shortly after 1660 
he was nomineted Hydrographer, ic, map and 
chert printer and seller, to the King. His principal 
work was Mechonik Exercises, London 1683 
This is the first book written and published in 
the English language on the trades. (Smithing, 
Jeynery, House Carpentry, and Turning 


BOCKLER, Georg Andrea. Theotrum Machinerum 
Novum c. 1662 
This is on important book becouse the cuts in 
both STRADA and ZEISING are included in it 


RAMELLI, Agostino (Captain). Le Diverse et 
Artificiose Machine, c. 1588, Paris Also German 
edition ¢ 1620 
Wormser, NYC. 1951. 195 cuts, mostly hydraulic 
pumps; some fortress “busting” devices. One of 
the least known but @ most practical book 


CAUS, Salomon de 1576-1627. Les Raisons des 
Forces Mouvantes A Francfort en ta bow- 
trove de | an Norton, 1615 
“One engraving of ao curious lathe for turning 
ovals.” 


BRANCA, Giovanni. Le Machine, Rome 1629 
Text in Latin and italian, small 4to. Woodcuts, 
including the first of a turbine 


CELLINI, Benvenuto, 1500-1569 Dve trofttati, 
vno intorno alle otto principal arti del loreficeria 
Florence 1568 
English translation by C R Ashbee (from the 
Itolien Edition edited by Milanesi, 1857) London 
1898 


FALE, Thomas. Art of Dialling, London, 1593 
4to. & 1626 


ERCKER, Lazarus. Beschreibung allerfurnemisten 
mineralischen Ertzt und Bergswercksarten, 1574 
Prague. Treatise on ores and assaying “significant 
sixteenth century metallurgical literature.’ Trans- 
lation by Cyril Stanley Smith, University of Chi- 
cago Press. 1951? 


CHERVBIN, D’Orleans (le Pere). La Dioptriqve 
Ocviaire . . . A. Paris, 1671 
the best of the early books on grinding lenses. 


FELIBIEN, Andre, 1619-1695. Des Principes de 
Architecture de Sculpture, de la Peinture 
des autres arts qui an dependent Paris, 1676 

. fine pages of remorks on the lathe and « 
reference to Besson. Also an excellent engraving 
of a lathe with accessories for rose work and oval 
turning. Also many tools and machines for lapi- 
dary work. Plote LXV shows a crank operated 
planer driven by rack and pinion for making 
wooden mouldings 


MOGLINGS, Doniel. Medici, Mechani (fcher 
Kunst). Frankfort, 1629 
This is the most practical of the old books on the 
theories of mechanics. Tied in with classical 
authors 


HARRIS, John. A pleasant and compendious his- 
tory of the first inventors and instituters of the 
most famous arts, mysteries, lows, customs .. . 
to which is added several curious inventions. Lon- 
don, 1686 


PARTINGTON, Charles Frederick. The Century 
of Inventions of the Marquis of Worcester & ¢ 
(1655). London: Murray, 1825. “A valuable work.” 


TAYLOR, E Wilfred and WILSON, J Simms 
(Vickers-Armstrong Ltd. London). At the sign of 
the Orrery; the origins of the firm of Cooke, 
Troughton & Simms, Ltd London (1950) 


(PETREE, J Foster] Henry Moudslay, 1771-1831; 
ond Maudsley, Sons & Field, Ltd. A commemora- 


(Continued on page C113 
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DUPLICATE MACHINED 
PROFILES and CONTOURS 


| 


ON A PRODUCTION BASIS 


PERFORM INTERNAL AND EXTERNAL CONTOUR WORK 


ON LATHE OR MILL... ac lou cost! 


~ Original accuracy, normal cutting speeds, sim- 
. ple operation. (1) Controls twe feeds simul- 
taneously. (2) Does not interfere with conven- 
tional use of machine. (3) Applicable te most 
standord machine tools . . . This may be the 
answer for which you have searched . 
Write for our catalog. 


90° shoulder 
ond contour - - 
on lathe work 


TRACER CONTROL co. 


Distributors for” 4 Shipley Duplicator 


S9SE 10 Mile Rood * P Box O * Harel Pork Mich 


DID YOU KNOW 


that the American Machinist Index of Metalworking 
Production is the only current quide to production 


activity in your industry? 


Be sure to see the 75-year Index in this issue . . . 


and follow the monthly index which appears in every 


issue of American Machinist. 
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MECHANIC ARTS BIBLIOGRAPHY 
Continued trom poge 


lurgical @nd mechenica! aspects of making comms 


— OF ARTS, Transactions. London: 1827 


BRAMAH, Joseph. A dissertotion on the con 
struction of Locks first edition, London 
(1787). Im 1784 he patented @ lock which was one 
of the most successful ever invented. From his 
shops ot Pimlico come Henry Moudslay & Joseph 
Clement who carried the mechanical arts to still 
higher perfection 


BREWSTER, Dovid, editor The Edinburgh Fncy 
clopoedia. 18 vols. Edinburgh, 1812-1831 

Excellent description and drawings of the Po.ts 
mouth Block Machinery made by Henry Maudsley 
in toct, this is the firet published account 


REES, Abraham, editor. The Cyclopeedia or Uni- 
versal Dictionary of Arts, Sciences, and Litereture, 
39 vols. of text, 6 vols. of plates. London. 1803 
19. Stevens & Brown, Ltd 

Excellent articles on turning, lathe work, rose en- 
gine turning. Descriptions of the beginnings of 
mechanice!l engineering os we know it todoy 


ROE, Joseph Wickham. English and Americon 
Toolbuiliders. Yale University Press. 1916 Reprinted, 
McGrow-Hill, 1926 

This is required reeding for anyone wishing to 
deeviop an interest in the ecorly toolbuilders and 
their art. Excellent footnotes (ond references) 
which will keep one busy with references for 
months. This is definitely the book to give a be- 
gimner in the field 


DUTENS, Rev. Lewis. Researches on the Origin 
of Discoveries. Trans. London, 1769 
“Dutens was intimotely acquainted with Rams 
den.” 


BATHE, Greville and BATHE, Dorothy, Oliver 
Evans (1775-1819) A chronicle of early American 
Engineering. Philadelphia: The Historical Society 
of Pennsylvania, 1935 
The first biography of Oliver Evans wos included 
in Memoirs of the Most Eminent American Me 
chanics by Henry Howe (New York, 1840). It is, 
however, too short and lacks essential details. The 
yeor that Oliver Evons was born, there had been 
set to work in America the first engine using 
steom 


BECKMANN, John. History of Inventions, Dis 
coveries and Origins. English trans. by Wm. Johns 
ton (the Bohn 4th ed.). London, 1846 (2 vols) 
This work is the result of the most extensive, 
veried and profound research and learning. Johns 
ton omitted the chapter on Theophilus 


BAILLY, A M. (Alexander Mobyn). The Ad- 
voncement of Arts, Manufact and 

or, @ Description of useful Machines and Models 
London, 1778, 1779 folio 


LEUPOLD, Jacob. Theatrum mechinorum uni- 
versale, &c. Leipzig, seven vols. folio, 1724, 1727, 
1774. 

This is the greatest and most complete work of 
the kind that ever was published. The first volume 
is little more than an introduction to the work; 
the second and third volumes contain descriptions 
of hydraulic machines; the next two volumes re- 
late to machines for raising weights; and the sixth 
on machines connected with the construction of 


bridges 


MONTUCLA, Jeane Etienne. Histoire des Mathe- 
matiques. Nouvell ed. 1799-1802 4 vols 
At the conclusion of the third volume, Montucie 
has given o catalog of several interesting works, 
which have been compiled in order to describe 
and exhibit the most important and curious me- 
chines, both ancient and modern 


LABELYE, Charles. A Short account of the 
Methods mode use of in laying of the Foundation 
of the Piers of Westminster Bridge. London, 1739. 


BATE, John. Mysteries of Nature ond Art. Lon- 
don, 1635. 
other things, a sketch of the London 
Bridge Woterworks. 
Continued on page C120 
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NO'RUST.. 
NO GUMMING . 


Stink 


the MASTER COOLANT 
Interested in Public Relations? 


Trim, the master coolant, absolutely 
eliminates stink .. . reason enough right 
there to switch to Trim in your plant 


for the sake of your machine 


operators. Then too, Trim increases tool 


MASTER CHEMICAL CORP. 
13 Huron Street 
Toledo 1, Ohio 


life two or three times . . . And you'll 
have no gumming with Trim. Absolutely 


.. it's worth the time to clip the coupon .. . Gentlemen. 


Yes, send us definite proof that Trim will increase tool life 
in our plant . . . without gumming and with absolutely 
NO STINK to annoy machine operator 


we'll send you definite proof why Trim 
will work better in your plant. Do it now! 
Name 
Company 
Street 


City 


PRODUCT OF 


MASTER CHEMICAL CORPORATION 
13 HURON STREET + TOLEDO 1, OHIO 
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MECHANIC ARTS BIBLIOGRAPHY 
(Continued from page 


PLUMIER, Cherles. L'ort de Tourner en Per- 
. Lyons 1701, 1706, Poris 1749. 

The execution of Plumier's work is honorable to 
its euther, from the industrious core end exect- 
ness which it exhibits, more especiolly when it is 
considered thet it is the ecorliest known work ex- 
clusively on turning. 

the besis of the articles on the ort of 


Turning, published in 1791, in “Encyclopedic 
Methodique” (begun i. 1782), by Diderot, D’Alem- 
bert, end others. 


lard the foundation 
engineering, which hes turned out such morvels 
es the steam engine. 


Py DU MONCEAU. (Henry Lewis). Art 
du Serrurier. Paris, 1767 
. forming pert of a folio series of mosutac- 


turing treatises, illustrated very fully by engrov- 


Art de la Fabrique des Ancres 176! 
Art de Fabriquer les Pipes 
Art de reduire le fer en fil 


darchel 1768 


ROLLIN, 
the Arts and Sciences of 
London 1768. 


? (introduction to?) The History of 
the Ancients. 3 vols 


WHITEHURST, John 1788. to- 
words ' ’ of length, 
copecity end weight from the mensuration of 


time, &c. 1787 4to 


WILLIS, Rev. Robert, FRS. 1800-1875 (Professor 
Willis), Lectures on the results of the great ex- 
hibition, delivered before the Society of Arts. | to 
12 imctusive, No. 8 by Professor Willis. “On mo- 
chines & Tools for working in metals and wood.” 
— Devid Bogue, 1852. repr. Phila A. Hort, 


MALLET, Robert, editor, The Practical 
jes’ Journal. itice Record of the Inter- 
national Exhibition of 1862. London: Longman 


Green. . . 1862? 
The intreduction to article is excellent 
reeding; ref Bromoh, et al; 


mentions Williem Deveret @s the first inventor 
of the steam hoemmer. He ridicules Whitworth’s 
micrometer (p. 302). 


BABBAGE, Cheries. The Economy of Machinery 
end Manutecturers. 1832. 


BLAKEY, W A short account of the Invention 


BOIZARD, Jean. Treite des Monoyes .. . 
1696. Fine instructions om the chemical, 
(Continued on page C114) 


Paris, 
metal- 
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Fixture Clamps 


SAVE UP TO 70% 
| \umediate 


the © 
ool 


ABLE 
AV = 


heavy duty 
Sd their value ie 


write for catalet 


VOTES 


METALWORKING 
| American Machinist TOPS 


Every year, more metalworking men subscribe to 


American Machinist than to any other metalworking 


magazine ... 50% more in 1952. 


| L 


: 
tive Brochure te merk the esteblishment of the “~~ 
Maudsley Scholarship. London: The Maudsley So- 
ciety, 1949. 
“. for many yeers, the establishment which 
Meudsiey founded was recognised os one of the A 
i foremost in the country ond, indeed, in the | | 
THIOUT (L’Aine). Troite de Horlogerie, mech- 
onique et protique. 2 vols. 4to Paris, 1741 
. . « Tools and engines used in moking clockwork - 
i This inventive ingenuity produced useful machines, Ae: 
350 clamps & P 
PLUCHE, Abbe Noe! Antoine. Spectacle de RAWINGS oF 
Neture. ¢. 1732. TEMPLATE ON REQUEST 
First of the encyclopeedias of Arts and Crofts. PARTS SENT 
vols. Vol. 1, translated inte English in 1773 CLAMPS bly 10 
Copied te some extent by Hinton. There 
every) 
SAVARY, P L. (on inspector of manufacture). are carefully 
Dictionneire Universale de Commerce. 3 vol. Paris, Fixture : 
1723. This seems to be the first edition. Shows 400 PAR 
manutectyring methods and description of mate. | res are prec . 
rials. Published efter the guthor’s death. It is WESPO par ng 4 
feir to essume thet the methods ond proctice are quality | adustries. ; 
17th century | They ere eal 
Asse ost 7 Mile 
Clamp 26933 W 
wmgs. It is worth while to examine this work, to west pol 
see how minutely and faithfully the writers of 
such treetises performed their tasks nearly two 
. . Intreduction to the Art of making 
Machines vuigerly called Steam Engines... Lon- 
don: 1793. 8 ve. 


Presses 


—that’s the 
WALKER-TURNER line 


For jobs where neither the capacity nor 
expense of a heavy industrial machine is 
warranted, and where a “hobby machine" 
would be wholly inadequate, Walker- 
Turner has engineered a special class of 
light-heavyweight power tools. 


Professional in design and operation, 
yet light for production machines, the 
Walker-Turner “in-between” line gives 
industry the capacity needed for short-run 
production work, without the necessity 
of heavy investment. For complete 
information, write your name and address 
in the margin below. 


WALKER-TURNER 


KEARNEY TRECKER| CORPORATION 
PLAINFIELD, 


PRESSES * RADIAL DRULS THTING ARBOR SAWS 
BELT ond DISC SURFACERS © METAL-CUTTING BAND SAWS 
LATHES © SPINDLE SHAPERS © JOINTERS 


SOLD ONLY THROUGH 
TRAINED INDUSTRIAL DISTRIBUTORS 


to write for full details and specifications 
Walker-Turner Division, Kearney & Trecker Corp. 
Dept. T9, Plainfield, N. J. 


(Pleose write your nome ond address in morgin of page) 


for those who need | 

4 

— | 
} 

ae = | 

' ae 

; 

NEWEST Lig i 

15” w. HT-HEAVyy, a 

6” 

Designeg for SPINDiE TRAVE, ESS : 
Vestmens ond ost, 2ccurate L 
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to bg Odels — Sted 

Mounted on 2 se. 10 x 121 12 chuck epth 

ond $009 , Corings 4 Six spi, le, 
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The Disston Chromos” 
Segmental Circular Saw 


metal cutting 


2, giving up cto 30% more cutting life. 


Exclusive pin-lock feature (A) eliminates aligning 
rivets generally used in segmental saws. Saws with 
aligning rivets can only be sharpened down to 
line 1. Disston Chromos can be sharpened down 
to line 


@ Replaceable high-speed 
steel segments 


@ Tough alloy steel body 
@ Exclusive pin-lock feature 


@ For ferrous or non-ferrous 
metals 


@ In diameters from 
Tl’ to 63” 


Here's the latest development in seg- 
mental circular saws for sawing ferrous 
and non-ferrous metals. Unlike any 
other segmental saw, in which segments 
are joined by rivets, the segments on 
the Disston Chromos are locked together 
by flexible tightening pins—permanently 
holding the segments in perfect align- 
ment. This patented design makes 
possible up to 30°), more cutting life 
because there are no aligning rivets to 
limit sharpening. 


The tooth segments, of high-speed steel, 
need only infrequent sharpening. Their 
narrow kerf assures fast, clean cutting 
with minimum waste. Segments are 


HENRY DISSTON & SONS, INC. 920 tocony, Philodeiphic 35, USA. 


Branches: Chicago, Seattle, Portland (Ore.), Vancouver (B.C.) 
Factories: Toronto, Ont., Canada; Sydney, N.S.W., Australia 


with up to 30% longer cutting life from each set of segments! 


quickly replaced and automatically aligned 
because of the pin-lock feature. Set after 
set of segments—each with up to 30°; 
extra life—can be fitted to the non-wearing 
saw body. The tough steel saw-body of 
the Disston Chromos will accept the 
Strains and shocks of production cutting. 
Teeth are accurately indexed so they may 
be sharpened on automatic machines 


SEE YOUR 
DISSTON 
DISTRIBUTOR 
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SALES OFFICES 


Philadeiphia Buffalo Cleve- 
fond + Nework Chicago 
* Detroit + St. Lowis + Mil- 
waukee + Bridgeport Los 
Angeles + San Francisco 
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Tap Making Authorities 
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Bond 
Batachwhis Cotter 


Pip Cove 


end 
Spiiae 


Continental cutting tools and broaches 
are at work day after day on produc- 
tion jobs in Ex-Cell-O plants. This 
“production testing” is one reason for 
fe the consistently superior results you get 
a when you specify Continental. Equally 
important are two other factors: 
Expert design, by Continental's experi- 
enced staff of tool and broach engineers. 


Efficient processing, including careful 


heat treating. in the Continental tools, broaches and broach fix- 
plant; skilled craftsmen working tures. Order standard tools from 
with modern machine tools. the Continental catalog. For 


The Continental line includes specials call your Ex-Cell-O repre- 
standard ond special cutting sentative or write to Continental, 


CONTINENTAL TOOL WORKS 


DETROIT 32, MICHIGAN 


“PRODUCTION TESTED” 
CUTTING TOOLS 


(CTW) DIVISION OF EX-CELL-O CORPORATION 


choice..... 
productionwise! 


@ Ready Tool is the world’s largest manufacturer of precision 
engineered centers . . . all exclusive developments of RED-E engineers. 
Varied sizes, tapers and shanks for EVERY NEED . . . guaranteed to 
reduce operating costs, increase production, eliminate maintenance. 


Write for literature 


CENTER Specialists Since 1908 


TOOL CO 


° Bridgeport 5, Conn. 


OVER 700 ADVERTISERS 


are telling you what's new and important about their 
products in this year’s issues of American Machinist. 
Because they do, you can find more helpful ideas on 
better production in this magazine's advertising pages 


than in those of any other publication. 


Ciis 
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Continued from page C116 


BERGERON, L E. Manuel du Tourneur, Second 
edition, Paris, 1816 
Three volumes. The second French Treatise ond 
one of the three corliest known works on the prac. 
tice of ornamental turning. A record of all the 
material improvements introduced in the mecho- 
nism of the lathe, subsequent to the period oat 
which PLUMIER wrote; and from these machines 
mony of our modern contrivonces ore token 


DURFEE, W F A paper read before the Ameri 
con Society of Mechanical Engineers; The History 
and Modern Development of the Art of inter- 
changeable Construction in Mechanism. Published 
in their Transactions, Vol XIV, 1893, pp. 1225 
1257 


HOWE, Henry Memoirs of the most eminent 
American Mechanics: also lives of distinguished 
European Mechanics. New York: Alexander Biake 
1841 

twenty-three years before Smiles, Industrial 
Biography 


SMILES, Somuel. Jemes Nasmyth Engineer, An 
Autobiography. New York: Harper & Brothers, 
1883 


We know more of the life of Nasmyth than of any 
of the other tool builders. Not only did Smiles 
give an account of him in Industrial Biography, 
but fortunately Nasmyth was induced in leter lite 
to write his recollections. His intimate knowledge 
of the rise of tool building, the distinguished port 
he himself hod in it, and his keen and generous 
appreciation of others, make his record most 
valuable 


SMITH, James. The Mechanic, of compendium 
of Practical Inventions. Printed at the Caxton 
Press, by Henry Fisher, Liverpool, 1818. 2 vols 

one hundred and six copperplate engravings 
Contains a number of papers on the construction 
of telescopes, and excellent practical instructions 
for grinding mirrors and lenses 


SMITH, James. The Panorama of Science and 
Art . . . Liverpool: Nuttall, Fisher & Co. 1815. 
Mechanical Exercises, pp. 1 through 22; methods 
of working in wood and meta! applicable in an- 
nealing, boring and drilling, filing, grinding, 
tempering steel, making screws, soldering, com- 
mon and elliptic turning, & c. It may be assumed 
that the methods are 18th century 


BUCHANAN, Robertson. Essays on Millwork and 
other Machinery. Revised by G Rennie and pub 
lished by John Weale, London, 1841, one volume 
of text and one volume of plates measuring 21" x 
144" 

this is the only edition containing drawings 
of Bromah's original slide tool (slide rest) 1794 
and his lathe for turning spheres 


HOLTZAPFFEL, Charles. Turning and Mechani- 
cal Manipulation. London: Holtropffel & Co. 1846. 
5 vols. completed, 1846 to 1884 
Charles Holtzapffe! was the son of a Germon me- 
chanic who came to London in 1787. He received 
@ good education, theoretical as well as practical, 
and became a skilled mechanician and a tool 
builder -of wide influence. His principal work, 
“Turning and Mechanical Manipulotion,” is an 
admirable piece of work. Covering a field much 
wider than its title indicotes, it is the fullest ond 
best statement of the art ot that time; and scat- 
tered through it there is a large amount of 
relhable mechanical history 

Holtzapffe! throughout displays a masterly 
knowledge of technical art and of the scientific 
principles underlying it 


EVANS, J. H. Ornamental Turning, a work of 
practical instruction in the above art. London 
Guilbert Pitman, 1903. 3 vols. 

Holtzapftel and Evans have covered the entire 
ground! 


LUKIN, James. The Lathe ond its Uses; or Ini- 
struction in the art of turning wood ond metal 
a third edition, London: Trubmer & Co. 1871. 


LUKIN, Jomes. The Amoteur Mechanic's Work- 
shop: London: Trubner & Co. 1872 
A treatise containing plain and concise directions 
for the manipulation of wood and metals, includ- 


Continued on page C120 
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KEEPS YOUR SAWS, 


MILLS, TAPS, REAMERS 
IN PRODUCTION LONGER 


WAR 


FLUTING & 
SHARPENING 
EQUIPMENT 


DWELL 


1, Sharpens Saws in Gangs for 
less Than 5c a Piece 35 T 
matic Metal Saw Grinder 


If you are accustomed to paying 20c or more to 
sharpen screw slotting sows, then the 35 T 
deserves your immediote ottention 
it's low in cost, eutomatic in 
has a capacity for small saws from 2 
diameter. For details write for Bulletin erhs 


2. Grinds straight or spiral flutes 
. . Indexes automatically 


Wardwell 90FS is a precision grinder than can 
flute a variety of special size drills, taps, etc 
The 90FS is a grinder that no tool shop should 
be without as it can save costly delay when a 
special drill or tap is needed. Grinding angle 
up to 45°. Spiral leads as short as 5/16" to 
one turn. Also sharpens saws in gongs up to 
734" long. Write today for full description of 
90FS Automatic Universal Fiute Grinder. 


3. 90 FM Automatic Flutemiller 


Mills straight and spiral flutes Indexes ond 
feeds automatically, no special skill required 
Low in cost 


Write for Bulletin 90FM Hydraulic Flutemiller 


4, Grinds straight and spiral flutes 
from solid—automatically 


Automatically grinds straight flutes in taper 
pin reamers, small taps, teeth in milling cutters, 
ongulor cutters, sharpens saws in gongs up to 
334" long with diameters ranging from 

to 8” 

it is especially effective in grinding and 
sharpening reamers in @ wide range of sizes 
down to 1/16" diameter with: spacings from 2 
to as many flutes as tool requires. Produces 
precision tools with unskilled labor 


Arrangements can be made for other special 
applications 
Write for Bulletin 50F 


5. Here's the sharpener that 
Triples Your Saw Mileage 


if you are sharpening saws with other means, 
you may be throwing several hundred dollars 
out the window every year Tests have proven 
the EC Combination Circuler, Hack ond Bond 
Saw Grinder repays its cost in the savings made 
possible by a single gross of high ed steel 
blades seckerpenel with EC Grinder. Takes five 
or six sharpenings instead of one or two. The 
EC is a precision sherpener, and is the = 
grinder thot does not depend on the si 1 
of the grinding wheel to form the shape of 
tooth. Grinds a variety of blades without 
dressing or changing wheel 

Write for Bulletin on EC Metal Cutting, Circu 
lor, Hack ond Band Sow Grinder 


WARDWELL MFG. COMPANY 


3160 FULTON — 


Maker of largest 
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WARDWELL 


CLEVELAND 9, OHIO 


ri line of saw and tool sharpening machines 
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(Continued from page ( 


mg casting, forging, brazing, soldering, and car- 
pentry 


LUKIN, James The Young Mechanic London: 
G. P. Putnam's Sons, 1896 

containing dircctions for the use of all kinds 

of tools, ond for the construction of steam en- 

g'nes and mechanical models, including the art of 
turning in wood ond metal 


LUKIN, Jomes. The Turner's Companion Phile- 
deiphia Henry Carey Bawd, 1866 
This is the American edition, probably from the 
second London edition of The Handbook of Turn- 
ing im the Vernon D. Tate collection 


SMILES, Semue! (MD Industrial Biography 
‘ron Workers and Tool Makers London John Mur- 
ray, 1878, 1882 
“History takes gocd core of soldiers, statesmen 
end authors If is even kind to engineers like 
Watt, Fulton and Stephenson, who have conspicu- 
ously and directly affected society at large. But 
little is known, even among mechanics, of the 
men whose work was mainly within the engineering 
profession, and who served other engineers rather 
thon the g neral public Few realize that their art 
is fundamental to oll modern industrial arts. The 
lives and the personalities of men like Maudslay, 
Nasmyth and Eli Whitney. con hardly fail of inter- 
est to the mechanic of today. They were busy men 
and modest, whose records are mainly in iron and 
steel, ond in mechanical devices which ore used 
daily with little thought of their origin Joseph 
Wickham Roe, Yale University, 1916 

Almost the only book upon tool builders and 
their work is Samuel Smiles’ “Industrial Biogra- 


phy,” which is lorg out of print and little known 
it is an admirable and interesting book, and o 
mine of information upon the English tool builders 
2 down to about 1850 
Joseph Wickham Roe, in his English and Ameri- 
con Tool Builders has drawn heavily upon this 
book 


REID, Thomas (1750-1834) a celebrated Edin 


burgh clockmoker Treatise on Clock and Watch 
POWER and Making, London, Philadeiphia: 1832 
containing the exper.ence of a practical ond 


clever man 


\ HAND BLADES OLMSTED, Denison. Professor of Natural Phi 
losophy and Astronomy, Yole College Memoir of 


Eli Whitney, Esa. New Haven Durrie & Peck, 1846 
first published in the American Journal of 


Sc.ence, for 1832 
A Yankee mechanic who developed the in 
terchangeable system of manufacture; which will 
control the production of machines as long as 
industry endures 
He set an example of system and precision in 
mechanical operations, which others had not 
thought of even attempting 
His name wos Eli Whitney 


TOMLINSON, Charles. CYCLOPEDIA of Useful 
Arts and Manufoctures. London: George Virtue & 
Co. 1854, 2 vols 


The Rocket is the ideal all-purpose hack saw on excellent later cay description of the Ports 
bi The balence a cutting ability mouth Block Machinery 

and safety is perfect. The teeth are uniformly 
hardened, the back is semi-hard. This com- ee eee 

bination gives you a blade that cuts, is flexible 


ort, Conn.: Fairfield County Hist. Society, 1887 
and safe. The Rocket will not shatter. Here is rs on inventive ond mechanical genius he enjoyed 
world-wide fame Mr. Hobbs wos well known in 
a blade that assures extra hours of safer Europe ond America as an expert lock picker In 
New York he gave a public exhibition, opening 
cutting. the best bonk safe n the city in ten minutes. In 
1851 he went to London and created a great sen 
sation by opening the vaults at the Bank of Eng 


The Rocket is available in both POWER end HAND land 
BLADES — both ore Tough, Flexible and Sete. GILL, T. Technological and Microscopical Re- 


pository 
Apparently ixsued annuolly circa 1830. Men 


tors early screwcutting at Boulton & Watt 
BARBER, F M. Mechanical Triumphs of the 
Ancient igyptions. London K Paul, Trench 


DETROIT 14, MICHIGAN Trubner & Co. Ltd, 1900, 123 p 
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leader in chuck design 


Yesterda' 


chuck om an 


Just as this revolutionary new turbine wheel chuck makes 


news today by speeding jet engine production, so the early 
to chuck at left rated the lead article in American Machinist's 
= pe first issue in 1877. These two Cushman chucks, the old and 
the new, are as different as horse and buggy and jet air- 
craft, yet they have this one thing in common . . . they both 
4 anticipated the needs of the engineers and machinists of 
their generation. It is this vision, backed by manufacturing 
skill, that has made and will continue to make Cushman 
THE CUSHMAN CHUCK CO. ‘§ 
810 WINDSOR STREET — 4 
HARTFORD, « CONNECTICUT A 
A D F R PRECISION 


‘ 
ig y 
4) 


| 


KNIGHT'S 


fast, low-cost 
ROTARY MILLING & 
INDEXING 
on any milling machine! 


Complotely Self-Contained 
Motor-Driven Units 


© No Set-Up Time — Just 
Plug Into Any Electric 
Outlet 


Can be used on any milling 
machine without additional or 
special equipment. Set-up 
time is completely eliminated 


Use them for Automatic 
Cycle Milling... Cam 
Milling... Face Milling 

as an Automatic Revolving 
Fixture... and for other 
special work to save costly 
time and labor 


20” Model: 18 quick feed changes, 1%" to 
52°, or 3” to 108”. 


42" Model: Infinite variable feed. Automatic 1° 
positioning. Table can be increased to 72” with COMPANY 
subplates. LETTERHEAD 


KNIGHT 
WB. KNIGHT MACHINERY CO 
| 3920 W Pine Bivd. St. 8. Mo 


| Send information on Power-Feed Rotary Tables 


W. B. KNIGHT MACHINERY CO. —_ 
3990 WEST PINE BOULEVARDS Aiso send details on Knight Milling Machines 
$T. LOUIS 8, MISSOURI 
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13.5 BILLION DOLLARS 


will be invested in new metalworking plants and equip- 
ment in the 1951-55 period, according to present 
estimates. For many of the forces behind this big in- 
vestment in your industry's future, see the forecast 


which starts on Page 20 of this issue. 


MECHANIC ARTS 


Continued from page 


BYLAND, William « 1797 The Mechonic’s 
Guide, vo 


FREMONT, Charles. History of Tools ond De- 
vices. Fremont was the author of several books 
ond pamphicts These ore published by 
Soc ety for the Encouragement ef Netione! 
dustry of Paris Bulletin d'Soc. d Ent 
dustrie Nat.) see vol. 5 p. 233, vol 7. p 290 
vol 8 p 41, vol 9 p 119 


HUBBARD, Guy Development of Machine Tools 
in New England American Machinist bound re- 
print, New York City: ¢ 1925 


GLOVER & CORNELL, W G. The Development 
of American industries’ New York: Prentice-Hall 
inc. 1932, revised edition 1941 


HUBBARD, Guy. The Windsor industrial History 
1922 (probably McGraw-Hill 


BOND, George M. Standards of Length and 
their Practical Application. Hortford, Conn. The 
Pratt & Whitney Co. 1887 

This book hos been out of print for some 
fifty odd years. This book is not an advertise- 
ment in any sense of the word, but is an un- 
usual, scientific record. It affords a wonderfully 
interesting opportunity to compere with present 
day practice, the deep study and careful research 
work which at that time (1880-1885) was being 
given the question of standardization and ac- 
curate measurements by the Pratt & Whitney 
Company in collaboration with such scientists 
as Professor William A Rogers and George M 
Bond, M E of Hartford. This book is a detailed 
record of the important work performed in 
establishing @ standard for goge dimensions 
This work preceded and made possible inter 
changeable mass production 

it was about 1880 that the railroads, the 
ASME, and the U S Government, commenced to 
realize the immediate necessity of having some 
system of standardization adopted. This was needed 
not only for threads and thread gages, but oc 
tually with regard to the stondard inch, foot 
and yard — which at that time did not exist 
im the commercial field 


SWEINHART, James. He Measures in Millionths 
(booklet) Dearborn, Michigan: Ford Motor Com- 
pany (Form 7185 

on the heels of invention came a tide of 
human needs such as the world had never known 
before in all branches of industry in which the 
product is used by the individual the demand be- 
gan to be numbered in millions. The world began 
to hear about ‘‘mass production.” But there was o 
bar that blocked the way In a@ great many of 
the manufactured articles, again smoller and more 
accurate measurements were required. Man al- 
ready had eauipment to do this slowly—but to do 
it rapidly was, as yet, out of the question. There 
came a time when world industry was being throt- 
thed by lack of some quick method for making o 
meosurement so fine as one one-thousandth of on 
inch.” 

The story of that achievement is the story of 
the Johansson Gage Blocks 


BUCKINGHAM, Earle (M.1.T.) Principles of In- 
terchangeable Manufacturing. New York: The In- 
dustrial Press, 1920, 254 p., 1941 258 p 

a contribution to the art of interchange 
ale manufacturing with the hope that it will 
assist manufacturers and mechanics to employ 
cttectively the principles of the art and to 
reap the benefits that a rational application of 
these principles make possible.’ 


NICHOLSON, William T. (founder of the Nichol- 
son File Co, Providence, R.I.). A Treotise on 
Files. c. 1878 


RICHARDSON, M T (compiler) Editor of “The 
Blacksmith and Wheelwright” Mag. Practical 
Blacksmithing, New York: M T Richardson, 
1890. Although there ore mumerous legendary 
eccounts of the important position occupied by 
the blacksmith, ond the honors accorded him 
even at a period as remote in the world’s history 
as the time of King Solomon, strange to relate 
there was no single work in the language de- 
voted solely to the practice of the blocksmith’s 
ort 

Continued on page C124 
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Why not compare 
your present methods 


with the accurate, fast, 
low cost, fool-proof 


BLACK DIAMOND Way. 


You'llbe amazed atthe 
diflerence ... and the 
SAVINGS... 


The “Black Dicmond” method of grinding drills is so far superior 
to old-fashioned ways—in time savings, drill savings and spoiled 
work savings, that you just can't afford to handle this important 
work with obsolete equipment. Once you've put a Black Diamond 
Drill Grinder to work, you'll be amazed at the savings and im 
provements, not only in the grinding of your drills but also in 
the vastly better drilling job you can turn out. And you'll sharpen 
your drills with greater speed, convenience and precision 


The ‘Black Diamond” will sharpcn all sizes of drills including 
small wire gage and fractional drills quickly with absolute accuracy 
and without complicated adjustments. It holds drill in a fixed 
position, grinds lips exactly the same length, at correct angle and 
with proper clearance for long life and efficicnt cutting. And it 
can be done without specialized knowledge or skill 


These “Black Diamond” models cover all usual capacities from 
260 wire gage to No. 1 cnd No. 2 Morse Taper Shank Drills '4" 
to 34". Grinding wheels are of the dry cutting, cup type and 
dressed by means of a diamond dresser with which grinder is 
equipped 

Reports from all types of metal working plants indicate that 
greatly reduced drill breakage has resulted and that drill service 
has been increased from 50% to 100%, through the use of Black 
Dicmond Drill Grinders 


Name 
Position 
Company 
Address 


WEB THINNING ATTACHMENT 
This Special attachment for grinding so-called Notched or Crank 
Shaft Points insures just the right amount of grind without wcok- 
ening the web. Web thinning acknowledged to be the hardest to 
grind accurately, becomes a simple job with the Black Diamond 
Web Thinner. It also may be used for facing off the cutting lips 
of drills for drilling brass, etc 


1# you have a drill problem of any kind where drill shorpening may 
in any way be involved, get in touch with the neorest Black 
Diamond Representative or with our Engineering Department direct 


MAIL COUPON TODAY ...FOR DETAILS 


Black Diamond Saw & Machine Works Inc., Natick, Mass. 


Kindly send me detailed information on BLACK DIAMOND DRILL GRINDERS. 
Please have your Field Engineer call. No obligation of course. 
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position material securely 


—in SECONDS! 


AMF FLOAT-LOCK SAFETY VISES 


extend the usefulness of your droll presses 
and band saws. Reduce material spoilage, 


prevent tool damage save money, Insure 


faust, safe, accurate work 


FOR YOUR DRILL PRESS, Fiver Lock 
is a full- floating vise for a// set-ups in tool 
rooms and production. Locks instantly 
anywhere on table becomes a depend 
able dull jig. Turns over on three sides tor 
maximum flexibility. Eliminates time 


wasting clamps, straps, bolts 


FOR YOUR BAND SAW, Float Lock 
safely and securely holds all shapes and 
thicknesses of materials. Cutting to close 
toleran es made easy without hands touch 
ing matenal...simphfies compound angle 
cutting. Ideal for automatic chain-feed 


operation 


wder from your industrial supply distributer or write 

trated talder to: Wahistrom Fioat-Lock 
sales Dept. American Machine & Foundry Company 
Si) Fifth Avenue, New York 17, NY 


SAFETY VISES 


POR ORILL PRESS * FOR BAND SAV’ 


deal for centering and end dr 


made easy 


RECENT ARTICLES ON MACHINABILITY 


AND HIGH-SPEED MACHINING 


TITLE 


eArce We Slowpokes at Mach ning 
Study Develops New Hobbing 
Men Scared of High-Speed Machin 
High Angles, Mills Like Carbides 
HS Machining 
Riding the Brake in 
« Costs a Billion a Year Too 
clines 2 
Cut Costs with Cutting Fluids 
Sawing vs Hot Spot 


Machining Speeds 
Much 


vols Harder at Higher Velocity 


Ai Force 1950 Report Proves Machinability 


structure 
Force 1950 Report 
Temperature Alloys 
High-Angle Milling 
Microstructures of Metals I, 11, III 


Machinability 


Kar Mill 
Speed im 1944 


Data for 


ISSUE 


Dec 29, 
Technique 97 Mar 6,' 


ng 5 Mar 6 


Apr 3 
July 24," 


Depend 


High 


MECHANIC ARTS BIBLIOGRAPHY 


(Continued from page Cizz 


SCHWARZKOPF. Ernst. Plain and Ornomentol 
Forging. New York: John Wiley & Sons, 1916 
few treaties of really practical ond 
helpful cherecter are to be found on the general 
subject of art metal ond biecksmith work The 
author of this book has endeavored to meet this 
need 


ROSE, Joshue. Modern Machine Shop Practice 
New York: Charles Scribner's Sons. 1887, 1891 
The fullest and best guide to the state of the 
machinists’ art at this period of development 


HALSEY, Frederick A, BME (Editor Emeritus, 
American Machinist) Methods of Machine Shop 
Work. New York: McGraw-Hill, 1914 
An extraordinary treatise on precision work whose 
object is to show how the problems of the shop 
are attacked ond solved — not to show how 
mochine tools are operated 

This plon necessitates giving considerable et- 
tention to precision work which, in turn, em- 
phasizes the intellectual character of the work 

a feature which cannot fail to impress the 
reader and give him increased respect for 
those who are responsible for the methocs cet 
forth. These methods relete largely to the work 
of the toolmaker, which hos now reached a stage 
of development which almost entities it to be 
called a profession. 

In this, toolmeking is unique among occupo- 
tions commonly called manual. its development 
to the point where manuel skill alone is helpless 
@ matter of the past fifty or sixty years (c 
1914) and the development is one the like of 
which was never seen before 


JONES, Franklin D. (Editor), Modern Toolmaking 
Methods. New York: The industrial Press, 1915 
As the work of the toolmoker requires on un- 
usual degree of skill and refinement, it is surpris- 
ing thet so little has been published on toolmaking 
practice. Even im 1952, Halsey & Jones ore the 
best books extant on the work of the toolmoker 


HOWE, James Virgil, The Modern Gunsmith. A 
guide for the Amateur and Professionol Gunsmith 
in the Design and Construction of Firearms 
New York: Funk & Wagnalls, 1945 
This craft is closely related to the work of the 
toolmaker. The gun in all its forms is only an 
implement, but in its making it hes become 
a highly specialized work of art, and few trades 
require such an extensive knowledge of me- 
chanics. The gun moker must also be not only 
@ toolmoker but an artisan who con adapt him- 
self to almost any type of work 


(INT. BUS. MACHINES EDUCATION DEPT.) Pre. 
cision Measurement in the Metal Working Industry 
Prepored by the Department of Education of in- 
ternational Business Machines Corporation. Syra- 
cuse: Syracuse Univ. Press. 1942-44, 2v 

The art of reproducing and controlling dimensions 
expressed in thousandths of an inch or better 
Almost the only book on the subject today. Cer- 
tainly the most complete 


VAN KEUREN, Harold L. (d. 7 Jon. 1952) 
Catalog and Handbook No 34 Watertown, Mass. 
The Van Keuren Co. 1947 

an extraordinary publication dedicated to 
those who require precision measurements. Super- 
inspection measurement work using millionths of 
on inch’ 


MOORE, 
Bridgeport, 
1946 
if Eli Whitney could awoken from his eterno! 
sleep, his eyes would open wide, indeed. His 
once ftrowned-upon theory of interchongeable 
manutfocture now provides a standard of living 
for the United States that is the envy of the 
world 

During the 150 yeors 
since Whitney's day, every conceivable product 
has been mass-produced — except the tools 
themselves which made this possible 

The endiess problem of accurately loceting 
holes is @ major source of irritation to the 
toolmaker. He faces the problem dolly — on 
gages, drill jigs, dies, fixtures, models ond 
experimental work. Strangely enough, very little 
has been done, until recent times, to relieve 
the toolmoker of his heedoche 

Continued on page Cité) 


J Robert. Precision Hole Location 
Conn. The Moore Special Tool Co. 


which hove elapsed 
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Cooler operating 
increased tool life 

Clear; stable solution 

No drum deposits-returns 
Concentrated-space saving 
No rancidity or greasiness 
Easier handling- mixing 
Cleaner grinding 
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OFFERS YOU THIS 
SIMPLE, UP-TO-THE- 
MINUTE METHOD 


There's no need to make a complete new Die for any 
_ type washer or bionk. The HOVIS UNIVERSAL WASHER 
_ DIES provide a Master Holder and by merely changing 5 
” SMALL, EASILY REMOVABLE PARTS the new washer or 
blenk is produced . . . Specicl sets of parts are available 
for use in Master Washer Units enabling customers to 
produce irregularly shaped pieces and shallow drows. 
Multi-Washer Dies are also designed and manufactured. 


WASHERS 
Made 


Made in 5 sizes: 


Write for literature. 


HOVIS SCREWLOCK COMPANY 


8095 E£. NINE MILE ROAD 
Phone: Slocum 7-4800 


VAN DYKE, MICHIGAN 
Suburb of Detroit 


RECENT BIBLIOGRAPHY ON MACHINABILITY & HIGH-SPEED MACHINING 


Continued from page ¢ 


Title 


High-Speed Turning 

High-Speed Turning Qualifies Shafts and Gears 
More on HR Milling 

We Turned SAE 1045 at 2150 Sip 
Upside-Down Drill 

High-Speed Turning 

Hard Steel “Grilled” at a Mile a Minute 
eYou Can't Be Half-Hearted About Modernizat 
High Rake Coolant 

Europe Studies Machinability 

Solid Carbides Saws Cut Clean 

Chip Problem 

Acid Pickle Doubles Tool Lite 

More on High Speeds 

Old—But Better 

How to Mill Profitably with HSS Cutter 
Metallurigical Consider at Machining 


ADJUSTABLE 


HOLE CUTTER 


Finished cuts the 
first tume in 
boiler plate 

plastics, hard fibre, 
pipe, stainless steel, 
Transite, etc. 7 models 
cut variable expansions 
from 5s to 5” holes, 
with thickness Capacities 
from thin sheets co | 


} 


MECHANIC ARTS BIBLIOGRAPHY 


tinued from 


Although promoted by the toolmaker ond uni 
versally accepted in mass production, interchange 
ability has never been employed to any great 
extent by the toolmaker in his own operations 
A primary purpose of this book is to show 
how he can now do so 


OBERG, Erik, Handbook of Small Tools. New 
York: John Wiley & Sons, 1908. A treatise on 
the design and making of small cutting tools 
tor the toolmaker Basic information quite useful 
even today 


GLAZEBROOK, Sr Richard. A Dictionary of 
Applied Physics’ London’ Macmillan & Co Ltd 
1922. 5 vols 
The science of Acronautics, the Design of Optical 
Instruments, the Construction of Clocks, Tele- 
scopes of Microscopes, are all based on Physics 
Volume IV contains the only readily available 
account of Professor Rowland’s Ruling Machine 
for the making of Diffraction Gratings 

“The ruling of good gratings is an art, ard those 
who have pract.ced it wth conspicuows success 
Gre fewer tor than those who have attained pre 
eminence in music of in painting. Amcteurs, me 
chanics, ard professors figure upon the list, the 
first of ali being Fraunhoter 

“Primacy in the art (of making gratings) passed 
to America in the eighties of the last century, 
because Rowland of Johns Hopkins developed 
with much labor a process for removing, or at 
least for mitigating, the imperfections of a 
screw. A research institute is as proud of a notable 
grating by Rowland or Michelson or Wood, as 


present day developments see article 
For Better Rainbows’ about the work of MIT 
Professor George R Harrison, in MIT Reports 
on Research, March, 1950, pages ii. Vol. 1, No 
4 Extracted in part from The Collected Physico! 
Papers of Henry Augustas Rowland, Johns Hopkins 
University Library 
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For Complete information Call Your Clark Cutter Jobber or Write factory A 

5. Rober Cart Company 

9330 SANTA MOWICA BLVD BEVERLY HILLS  CALIFORNUA 

i Co; paye (124 
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112 Feb 19, "51 

136-137 Feb 19, 

87 Apr 2, 

174A May 14, 

202-214 May 14, "51 

120-321 May 28, 

135 May 28, - 
89.92 Aug 20, 
130-132 Oct 15, "51 
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WOLVERINE 


STANDARD PRODUCTS 


TOGGLE CLAMPS 
QUICK POWERFUL 


Preterred for many yeors by 
leading manufacturers ond rep- 
utable engineering companies, 
Wolverine Toggle Clamps are 
available in a variety of styles 
and sizes 


WOLVERINE 
CONVEYOR 
ROLLERS 
Neoprene Sponge 
Wolverine Rubber Con- 
veyor Rollers are made 
of an oil and abrasion 
resistant Neoprene 
sponge rubber, supported 
on dual ball bearings 
and mounted with a 
standord ‘2° bolt and 
nut assembly. 


WOLVERINE 
SAFETY TONGS 
LIGHT e DURABLE 
| Designed to embody all of the ele 
ments essential to safe and efficient punch press feeding 


Wolverine Safety Tongs are light, strong, and durable 
WRITE FOR BULLETINS 


WOLVERINE TOOL CO. 
1484 E. Woodbridge Detroit 7, Mich. 


A reliable source for special tools, fixtures and machinery parts 


HOLLOW MILLS 
wit INCREASE YOUR 


PRODUCTION. 


STYLE M+ Biodes 
tet of rake angle 
fer cutting steel, 
eluminum, and 
other materials 
requiring reke. 


e@ THERE IS A GENESEE 
for every hollow milling 
job. Available in 16 styles. 
Standard sizes from 0 to2”, 
with straight or Morse taper 
shanks carried in stock... 


INSERTED BLADE FACING 
& COUNTERBORING 


» Each size tool hes Ve range. 

> Blades quickly ground in « 
simple fixture. 

Allteols manufactured of 
heat-treated alloy steel 

» Adjusting threads are ground 


from the solid and adjusting 
SPECIAL rings are lapped for extreme 
HIGH PRODUCTION TOOLS eccurecy. 


> Available with high speed 
steel, cast-alloy, or Tungsten 
Carbide tipped biedes. 


Genesee Tools will increase 
your production—35 years 
of know-how is yours for 
the asking... Write for 
complete catalog M. 


Est 1908 


ADJUSTABLE HOLLOW MILLS © FACING AND 
COUNTERBORING TOOLS * SPECIAL PRODUCTION TOOLS 
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The Gairing 

FACE MILLS 

To economize . . . standardize on E-Con-O- Mill. 

First made five years ago, these sturdy mills not 

only proved themselves tools of truly one-piece 


rigidity, but have effected important savings on 
these points: 


They Cut Down Tool Inventory. One size of tungsten- 
carbide blade fits bodies of all sizes. And, by 
changing blades, all mills can be equipped for 
cutting steel, cast iron and nonferrous. 


They Save On Grinding Costs. New blades come 
finish-ground, ready for work. It takes no great 
skill to re-sharpen them individually to a gage on 
a carbide grinder. Or, if you prefer, the cutter can 
be re-sharpened on a cutter grinder. 


They Reduce Machine Down-Time. Blades are 
changed easily, may be replaced by new or re- 
sharpened blades without taking the cutter from 
the machine 


AVAILABLE FROM STOCK FOR IMMEDIATE DELIVERY. 
All sizes of right- and left-hand mills, Series 2500, 
are stocked for National Standard Arbor and 
National Standard Drive. Series 4500 and 6500 
are available on short order. 


OFFERED IN 3 LINES 


Series 2500 cone-type 
mills in sizes from 5 to 
16-inch dia. (Eight-inch 
mill has 8 or 10 blade-} 


MHL 
Series 4500 with heavier 
bodies in sizes from 8 to 
16-inch dia. (Eight-inch 
mill has 10 or 12 blades) 


PIG 


Series 6500 cone-type 
mills with greater 

of blades, sizes 8 to 14 
inch, specially recommen- 
ded for cutting cast iron. 
(8-inch mill has 16 blades) 


The GAIRING TOOL COMPANY, Box 478, Detroit 32, Michigan 


Write for the Gairing Standard Tool Catalog and Price List, 

AIR. ING showing Interchangeable Counterbores, Countersinks 
4 and Holders, Back Spotfacers, Core Drills, Block-Type 
GE Boring Tools, and the “E-Con-O-Mill” Standard Face 
Mills . . . or ask your local Gairing Representative. 


RECENT BIBLIOGRAPHY ON MACHINABILITY & HIGH-SPEED MACHINING 


(Continued from page Cilé 
Title 


Metallurgual Considerations in Machining—IV 
_v 


Sweet Coolant 
Automatic Hobber at 1000 Rpm 
Doubling Tool Lite 
eU Air Force Machinability Report—195) 
Straight Forming Licks Tough Nitralloy Job 
W hirlaway 
Radioactive Toolbits 
Milling at 10,600 Rpm 
H gh Rake Cutter Prods Production 
When Science Guides Machining 
Bearing Up 
Rad oactive Tracers Speed Too! Life Study 
Machining Stainless at High Speeds 
Machining 
Sprayed Vapor Tapping Coolant 
page 


Pages 
100-103 


MECHANIC ARTS BIBLIOGRAPHY 


Concluded from page Cité 


INGALLS, Albert G (Editor) Amoteur Telescope 
Making, Advanced New York: Munn and Com 
pony, 1937 
An ettempt was made in 1923 to find detailed 
treatises on telescope making ond, since the 
book resources of the vast New York Public 
Library were immediately at hand it wos sur 
prising to find that in the whole English-speaking 
world there was only one book on telescope 
making tor the amoteur This wos “The Amateur’s 
Telescope” by the Rev Wm F. A. Ellison which 
was not available in American book stores 

Of all branches of handiwork, the manufacture 
of mirrors and lenses » perhaps the most dif 
ficult, and most abounding in disappointment to 
the inexperienced, and no amount of theoreticol 
or nothematical knowledge will supersede many 
hours of coreful and often wasted labor 


INGALLS, Albert G. (Editor) Amateur Tele 
scope Making. Ed 4 completely revised ond ent 
New York: Munn & Company, 1935 


RAWLINGS, A L. The Science of Clocks and 
Watches. New York London: Pitman Publishing 
Corporation, 1948 
To large extent Horology hes always been 
craft calling for exquisite menval skill from 
clock aad watch makers at the bench, but the 
craftsmen did not write books 

This is the most interesting reading of all 
books on Horology' 


COLE, Arthur H ond WATTS, George B The 
Handicrafts of France as recorded in the Descrip- 
tions des Arts et Metiers 1761-1788 Cambridge, 
Mass.) Boker Library, Harvord Graduate Schoo! 
of Business Administration, 1952 
Publication Number 8 of the Kress Library of 
Business and Economics 

The volumes of the Descriptions des arts et 
metiers remain a monument to the ‘‘genticmen”™ 
of the Academic Royale des Scerces and ccn 
stituted an effort to present a sc entific picture 
of all the ndustria!l processes employed in France 
n the cighteenth century. Nowhere else are the 
descriptions of technical processes of hand 
craits to be found in any corresponding magn 
tude. The series insp.red by Rraumur and D 
hame!l du Monceau deserves richly to be rescued 
from the shadows into vhich most America’ 
libraries have consgned it, and from d sty 
shelves to a place of honor among their rare 
collect ons 


HOLLAND, John A treatise on the p’orre’sive 
imp-ovement and pr-sent state of the Monufactures 
in — London, Longran, Brown & Co 1834 3 

(Th: voluwes hove various dates from 1831 to 
1849.) Vol tf, ch VI, “Quel ficat ors prop.r tor a 
whitesm.th,”’ is very ote:ectirg reading 


selections from 


TIPS FOR TOP SHOP MEN 


| n every business, every depart- 
ment, there are certain major un- 
solved problems. If you want to 
get to the top, study these problems 
in search of solutions. You may 
hit on one or more—an indi¢ation 
of management ability that those 


‘ 


above you can't fail to notice 


R emember that “minor” deci- 
sions frequently turn out to have 
been the major ones. If you make 
decisions easily, be careful that 


you don't act too quickly. Fast de- 
ciders must be surer of themselves 


than slow deciders, because speed 
is frequently neglected in assign- 
ing credit for results 
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Are you sure you know your 
men? What hobbies have they, or 
what previous experience, that 
may help in a pinch? The astron- 
omer-hobbyist who made his own 
telescope can give you pointers 
on grinding a lens for that new in- 
strument; the man who once re- 
paired radios may solve a knotty 
electronic-control problem 


Do you call a conference—then 
expect the other conferees simply 
to listen to you? If you want to 
stage a monologue, perform before 
the mirror in the washroom; but 
if you want the help from confer- 
ees, let them talk too. And when 
you talk, say something. 


Shops. as well as people, can 
get stiff in the joints. Machines, 
materials-handling units, 
and personnel can be chosen to 
suit a present job - 
flexibility when production rate 
moves up or down or specs change 
Always keep tomorrow's potential 
in mind as you plan for today. 


V ictor Hugo tells the story of 
the old-time sailor who let a ship's 
cannon get loose, endangering the 
ship in rough weather. He secured 
the gun again, and saved all hands. 
For the second deed, he was deco- 
rated; for the first, he was hung 
from the yardarm. Rather drastic 
treatment, but not as drastic as 
yours when you baw! someone out 
for making an honest mistake, 
without showing appreciation for 
his initiative in trying to do his job 
better. 


WwW atch forthe malingerer. Some 
people enjoy sympathy as a cat 
does petting, hence develop one 
petty ailment after another 
They're very shocked when told 
it’s another form of absenteeism, 
but that’s what it may be 


Ever watch a cat play with a 
mouse? If you enjoy such a spec- 
tacle, better investigate your treat- 
ment of the men on whom you 
“have something”. Don’t prolong 
their agony; end it or forget it 


and have no, | 


straight shanks. 


able-blade . 


diameter with five flutes . . . 
flute form; quick delivery of larger sizes up to 
diameter. Holders are stocked with Morse taper and 


tungsten-carbide tipped .. . 
. . designed for multi-diameter boring, 
chamfering, facing and forming. 


The GAIRING TOOL COMPANY 


BOX 478, DETROIT 32, MICHIGAN 


COUNTERBORES 


Interchangeable Holders, Cutters and Pilots . . . 
quality-built tools for trouble-free Counterboring, 


Countersinking, Spotfacing 
They Are Available from Stock in the three types 


shown below ... High-speed cutters in sizes |," to 3" 
and up to 1',” in three- 


Counterbore Sets contain assortments of the most 
active sizes of holders, cutters and pilots, each set in 
a hardwood box, to meet a wide variety of needs. 


Heavy-Duty Type C has tapered cutter shank for perfect 
alignment, hexagon head for drive. Type C Holders 
not only take high-speed counterbores and counter- 
sinks, but also a line of tungsten-carbide tipped 3-flute 
counterbores, stocked to diameter. 


Special Cutters of all kinds are successfully operated 
in Type C Standard Holders . . . both high-speed and 


one-piece and replace- 


for Quick Change for Heavy Duty 


Write for the Gairing Standard Tool Catalog and Price List, 


showing Interchangeable Counterbores, Countersinks 
and Holders, Back Spotfacers, Core Drills, Block-T ype 
Boring Tools, and the “‘E-Con-O-Mill” Standard Face 


Mills . . . or ask your local Gairing Representative. 


RECENT BIBLIOGRAPHY ON MACHINABILITY & HIGH-SPEED MACHINING 


(Continued from page 


Title 


Jet Cooling 
Europe Studies Carbide Cutting 

Cools Tools 

Drilling Nylon at 18.000 Rpm 

Carbide Bur at 90,000 Rpm Bores R_»3 

New Process Will Machine the ““Unmachinable 
Radioactive Ethy! Chloride in Coolant 

HS Internal Grinding Spindles 

*#Modern Gun Drilling 

More on Holes (HS Burring 

High Rake Angles Aid Milling 

Results of Radioactive Tool Studies 
Machinability vs Microstructure, Applied 

Gun Drills at Allison 

Ultrasonic Machining 

Cutting Research Applied in the Shop 
Dynamometers Change Art to Science 
@Reprints available 
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a9 
110-112 
141-144 
145-150 
130-134 


Issue 


Jan 


Feb 
Mar 
Mar 
Mar 
Mar 
Mar 
Mar 
May 


May 2 


July 
Avg 
Sept 
Sept 
Sept 


Sept | 


Oct 


21 


¥ | GAIRING 
i 
ie 
| 
7 
i 
! 
— 
4 
| 
| 
| RING 
| 
134, 135 18, °52 
129-132 3, 
133 3, 'S2 
130-133 7, 'S2 
67 31, 
138, 139 si, 
172-175 7, 
108 8, ‘52 
1, "$2 
1, "$2 
15, "$2 


BURR KEYSEATERS 


ki Reduced Cost 
Holemaking ot Reduced Co MILLING MACHINE, Planer Type 


in the Modern Manner... 


| BOREMASTER | 


Cuts 5” holes im bole 
seconds precise to 


holes con be cut from 1!) 

daveter to o depth of tost 
operation on your present equipment 
A truly heevy duty tool--not just 
another trepenning cutter Remove 
stock One prece soving meterial 
which con be used for other produc 


MASTERHEAD 


A universal tool for boring, fecing 
turning, recessing of undercutting 

@ single tool requiring a single set 
up Features include automatic feeds 
end release and return, adjustable 
stop it's adaptable to all standerd 
machines. H ghest precision, ideal for 


The Burr Keys at Milling Machines while intended primarily 
for keyseating are suitable for a large variety of plain milling 
They are made in five sizes and in lengths from 36” to 96” 
cutting capacity. This is a sturdy, heavy duty machine with 
router attachment cnd motor drive 


Also Burr Portable Shaft Keyseaters in 4 sizes for Hand, Drill 
and Motor Operation. 


JOHN T. BURR & SON, INC. 
429-431 KENT AVE., BROOKLYN 11, N. Y. 


iq borers Seven models for work up 
te 24° diameter 


literature on these and other Mastertools avaiable 
promptly upon request 


DEPT. AM, 381 FOURTH AVE. 
KARL A. NEISE vor 16. 


AMAZING SAVINGS 
IN METAL CUTTING 


portable 


“LITTLE WONDER” NIBBLER 
cuts 14 gauge stainless steel 
without distortion 
This heavy duty tool operates with ease 


ond speed in a wide variety of sheet metal : SPECIFICATIONS: 
cutting operations. Cuts without distortion CAPACITY: 14 gauge stainless, for - weight and greet 
up to and including 14 gouge stainless steel, strengt 
m ross on ° 

sheet iron. Copper, aluminum, etc., in pro on all 
portion MINIMUM CUTTING RADIUS: Por 

The “Little Wonder’ rtul inch GEARING: Hardened, precision 

tte Wonder’ is powerful end oc MOTOR: Universal, for 115 volts, cut gears 
curate. Ruggedly constructed, it provides at 4 a-c of d-c, up to 60 cycles OVERALL LENGTH: 10 inches 
FRAME: Heavy cast aluminum NET WEIGHT: 8', Ibs 


4 2278174 


trouble-free operation under hard usage 
Versatile, it readily cuts holes in tubes, ducts 
sheets. Ideal tor template making 


SEND FOR NAME OF NEAREST DEALER 


6 teed inst di 
FENWAY MACHINE SALES CO 


fects in moterial and 165 00 . 
workmanship only © 263 NORTH 23rd STREET, PHILADELPHIA 3, PA. 


FOB FACTORY 
NAME 


COMPANY 
DEALERS Some excellent territories are ADDRESS 
WANTED available for established dealers city STATE 
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‘TON PARALLELS | 


LIST OF STOCK SIZES AND PRICES 
(in pairs) 


Preei- 
sion 
$6.86 
H.86 
6.86 
O86 


Permanently Straight and Accurate 
Hardened to 65 Rockwell "C” 

Fully Guaranteed to within following 
tolerances in height 


= 


O86 
6.86 
H.86 
6.86 
6.86 4 
6.86 
6.86 
6.86 
6.86 
6.86 
6.86 a 
6.36 
6.86 
6.86 
6.86 
6.86 
10.23 
10.28 
10.23 
10.23 
10.23 
10.23 

10.28 

10.23 . 

10.23 

10.23 
10.28 
10.23 
10.23 
10.23 
10.23 
10.23 
10.23 
10.23 
10.23 
10.23 
10.23 
10.23 
12.69 
12.69 


Grade Height Parallelism and straightness over full length 


= 


Standard ~+.001" + 0001" 
Precision +.0001" + .0001” 


COMPLETE SETS (in wooden container) 


Thick x 6" Long Long Thick x 6” Long 
‘ air 
(22 Pairs) o 1%" or (us Pairs) 
1-3 4, 1-13/16" 1-3/ 16” to 1-18/16 
High Inclusive by High Inclusive by 
Inclusive by 1,16” 116 1/16" 


ty” to 1-13/16" High 


Standard $115.50 $ 85.50 $106.70 
Precision 150.70 112.20 128.60 


ANTON “MAGNETIC” PARALLELS 


1. Anton “M Hels are designed tor holding work whether small or irregu 
lar shape which cannot be held directly on a magnetic chuck 

2. Anton “Magnetic” parallels are made of alternating material with high permeability 
and low residual magnetism and non-magnetic brass strips. 

3. Anton’ "Magnetic" parallels will protect your magnetic chucks 

4. Anton “Magnetic” parallels will eli te holding and clamping devices, and speed 
up production 

5. Anton “Magnetic” parallels are of highest quality 

6. Anton “Magnetic” parallels are bly priced so thot every tool moker con 
own it 

7. Anton “Magnetic” parallels are g teed against any detects of workmanship 

8. Anton “Magnetic” poralle|s have no pins of any kind to hold pieces together, and 
therefore you mcy cut a blank in any shape you desire. 

9. Super porallels are Superior over standard approximately 30% on pulling and 
80% on sliding 


STOCK SIZES AND PRICES MAGNETIC PARALLELS 


Length Width (in.) x 
No. (in.) Height (in.) 


ne 
x 


x 


#2 


P-6251 


ANIA 


eee ee eee eee 


QUOTATIONS SUBMITTED, UPON REQUEST, 
FOR SPECIAL SIZES NOT LISTED, ON STAND- 
ARD, PRECISION, AND MAGNETIC PARALLELS. 
MADE OF TOOL STEEL WITH FOUR SIDES 
GROUND. 


We also manufacture MAGNETIC V-BLOCKS in Standard and Special Sizes 
Write for Further Details 


= 


t© te te 


ow 


tt. Length WidthIn.x | Stand- 
5.28 
6 5 
6 
5.28 
| 6 5.28 
6 5.28 
6 5.28 
te 6 5.28 
6 5.28 
6 x 1% 5.28 
xl 5.28 
i 6 x 1 5.28 
6 x lye 5.28 
a________________ - 6 x1 
x 1% 
x 1th 
x 
6 x1 
6 ly 
6 
6 
6 ta 
6 
6 ta 
6 
' 
6 
6 
6 lye 
‘ $ 3.85 $ 4.09 x 
P-6252 13/16 5.27 6.03 
P-6501 6.07 7.11 6 x 
P-6502 5.32 6.15 x 1% 
P-6751 6.75 8.23 
P-931 3x2%Q 27.83 38.84 6 
6 
’ 6 | 
6 % x14 a 12.69 
4 6 9 12.69 
6 9.7 12.69 
6 % xi 9.77 12.69 
6 % 9.77 12.69 
6 % x 1% 9.77 19.69 
6 % 9.77 
6 %™x1% 9.77 
6 % 9.77 19.69 
ANTON MACHINE WORKS, 1 $7, Y.Y. 
| , 1226 Flushing Ave., Brooklyn 37, Y. Y. | 
American Machinist MID-NOVEMBER, 1952 


Depend on 


PUNCHES 
and DIE BUTTONS 


Porter Precision Products 
offer you 
IMMEDIATE DELIVERY 
ON ALL STANDARDS 
SPECIALS TO ORDER 


help prev 
ots your 
dependable— 


PorTER PRECISION PRODUCTS 


mame PRinceton 6338 P.O. Box 208 Cincinnati 15, Ohio™ 
SEND FOR COMPLETE CATALOG AND PRICES—TODAY! 


DID YOU KNOW 


that more metalworking men now subscribe to 


American Machinist than ever before in this 


magazine's 75-year history? 


Over 30,000 subscribers are reading this issue 


now ... and that’s over 8,000 more subscribers 


than read any other metalworking magazine. 


TIPS 


B. sure every job, or at 
least every class or type of job, is 
assigned to somebody or some group 
When everybody is responsible, ac 
tually nobody is. 


I; you must check every- 
thing your subordinates do, some 
thing is wrong. You'll be so busy 
handling routine that you'll have 
no time for exceptional things you 
should be ready for. 


Reeep assignments clean 
and clear; avoid overlaps. 


Never forget the virtues of 
publicity. Tell people that count what 
you and your organization are do- 
ing — but don’t exaggerate. Smart 
publicity is informative, not just 
bragging 


Arve lines of authority clear- 
cut in your organization, or are they 
obscure and confusing? Somebody 
has to be boss. 


Geet as many people as 
possible to take a hand before you 
start a new policy or make a final 
decision. The more people involved, 
the better. 


Betore you work out a pro- 
cedure, pump ideas from the minds 
of experienced people around you. 
That’s one way to get group thinking 
and group action. 


Experience isn’t always the 
best teacher. If you’re breaking new 
ground, get the experience of others, 
but don’t be slavish and copy it. 
There's no point in asking a dead 
man how to die. 


I; you give merit raises 
on a periodic basis, don’t telegraph 
your punch to the whole organiza- 
tion by calling the raisees in one 
after the other — or, worse yet, by 
asking one to tell the next one to 
step in. Any variation of routine, 
or sequence of events, is promptly 
noted — and comparisons are in- 
evitable. 


Ww hen a chain of jobs, or 
ideas, is going ‘round and ‘round 
in your mind, write it down. That 
will relieve your mind and probably 
solve the problem — thus killing two 
nightmares with one stone. 
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Specializing in 
processing parts for 
“LINDE” FLAME-PLATING 


\¢ E prepare wear parts, and light 
cutting and burnishing tools to proper 
dimension for Tungsten Carbide Plat- 


ing by 


LINDE AIR PRODUCTS COMPANY 


\\ E also finish parts plated by 


“LINDE” to any specification and de- 


gree of finish desired. (2 micro-inch 


finish obtainable ) 


FLAME-PLATED TOOL DIVISION 
of 


GUARDIAN MFG. & SUPPLY CORP. 
205 EAST 42nd STREET 
NEW YORK 17, N. Y. 


American Machinist e MID-NOVEMBER, 1952 


THE HOLD 
FOR THE HOLE! 


DRILL JIG! 


> THE RIGHT HOLD - THE BEST HOLD 
for work part while drilling hole. 


> THE FASTEST - MOST RIGID GRIP 


when drill cuts through the stock. 
> THE QUICKEST LOADING and unloading of work part. 
>THE MOST ACCURATE location of hole in the part. 


> THE SPEEDIEST set-up for a 


variety of jobs. 


That's a partial description of the Kam-Grip Jig 
for drilling small parts up to 1 inch diameter. 


OF KAM-GRIP DRILL JIGS AND MILLING FIXTURES 


aN WRITE FOR CATALOG COVERING COMPLETE LINE 


TIMESTUDY 


FUNDAMENTALS 


| 
| 


| 


| 


for FOREMEN 


By Phil Cerroll 
ofessional Engineer; Author 


or 
How to Chart Timestudy Data 
Second Edition 
209 pages, § x 7%, 
42 cartoon illustrations, 
42 tables and charts, $3.00 


of 


Cost Control and 


MANUFACTURERS ENGINEERING SERVICE, INC. 


SECURITY BLOG 


TOLEDO 


Boost production, minimize error 
with these practical methods 
and procedures of TIMESTUDY 


From this direct manual you will get a basic under- 
standing of the principles of timestudy, and learn how 
to use timestudy in order to make the most 
opportunities it affords for making more money and 
getting out more production 
brings more goods—-real wages—for all, and how it 
gives you new responsibilities and new chances for 
advancement 


of the 


It tells how timestudy 


Stressing exactly the problems the 

foreman encounters in making @ time 

study and in applying new improved 
standards, this straightforward manu- 
al shows just how to go about making 
the study, tells how to rate effort and 
how to establish accurate and fair 
standards, tells what to do in order 
to get the most out of the study, in 
bigger output and in improved work 
ing methods. 

The First Edition of this book was 
widely used by supervisors in both 
discussion groups and individual work 
The Second Edition is made even more 
helpful with a more simplified and 
understandable treatment, and many 
pointed new cartoon drawings 


PARTIAL LIST OF CONTENTS 


What Timest 
Why You Shoul: 
study 


How to Begin ao Timestudy 
Looking at the Job Details 


McGraw-Hill Book Co.. Ine 
now 


om remit with 
same return 


Gives to Industry 
Understand Time 


Name 
i me 

TUDY FUNDAMENTALS Adress 
R FOREMEN fo 

Ir City 
we (ompany 


Position 


@ How to Set Standards 
@ Incentive Plans Expicined 
@ You Con improve Methods 
@ How Your Job Changes 


_¢———-CLIP AND MAIL FOR 10-DAY FREE TRIAL ——~—~-, 


(Print) 


This offer applies te U.S. only 
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Precision Tap Sharpening and 


Its Importance To You 


Precision tap sharpening is helping 
many manufacturers reduce tap costs up 
to 75%. It also enables them to get greatly 
increased production from each tap and 
makes possible a sharp reduction in tap 
breakage. It can benefit you, too! 


WHAT PRECISION SHARPENING IS 

Precision tap sharpening is a method of 
controlling the accuracy of tap indexing 
(keeping cutting edges uniform and evenly 
spaced), controlling the rake angle of 
cutting edges and providing uniform 
chamfers. These results enable a tap to 
cut more accurately and uniformly for 
a much longer period of time than is 
possible when the precision sharpening 
method is not used 


THE IMPORTANCE OF BLAKE EQUIPMENT 
Until the introduction of Blake tap 
sharpening equipment a few years ago, 
no practical method was available to real- 
ize the benefits of precision sharpening 
The Blake Flute Grinder and Blake Cham- 
fer Grinder are recognized today as the 
only practical means of putting precision 
sharpening into actual operation 


TAP IM POSITION FOR PRECISION SHARPENING 


Photograph shows four-fluted tap in correct 
yition for precision chamfer grinding on 
jake Tap Chamfer Grinder 


SEND FOR MORE FACTS NOW! 
“Why Taps 


A recent Machinery article, 
Should Be Sharpened Precisely”, contains 
and profitable subject. Write us for your 
free copy. Bulletins about both Blake 
machines are also available on request. 


IT'S A FACT! YOU CAN REDUCE YOUR TAP COSTS 50 to 75% by installing Blake top 
sharpening equipment and sharpening your taps os you do other metal cutting tools. 


FER ORINDER FLUTE GRINDER 


PUT THIS COST. CUTTING COMBINATION TO WORK FOR YOU NOW! 


Descrited Bulletin 431) 


ACCURATE, TRUE-CUTTING TAPS 

LESS TAP BREAKAGE 

600%, MORE PRODUCTION PER TAP 
UP TO 75% REDUCTION IN TAP COSTS 


Write for details about both machines! 


BLACK DIAMOND PRECISION DRI 
WALTHAM CUTTER SHARPENER 


435 CHERRY ST, WEST NEWTON 65 
MASSACHUSETTS 


Lt GRINDER 
SURFACE FINISH STANDARDS 


USE THE PRODUCT 
INDEX 


as your quick guide to all products adver- 
tised in this issue. It lists all of them for you 


by major product classifications. 


TIPS continued 


Duc labor expert we know 
made his reputation by giving labor 
everything it asked for. Such a policy 
works only temporarily 


Betore you decide finally 
that your men are dumber than vou, 
be sure the cause isn’t your own 
dumbness the inability to convey 
what you are thinking 


I; you hire a company em 
ployee to do a personal job for you 
on his own time, do it privately 
and preferably outside the plant 
Such deals always start rumors - 
f favoritism, apple polishing, or 
what have you 


® uperio: people are un 
common, It’s your job to take aver 
age people and get them to do su 
perior work 


Sia the trends and sta 
tistics, and be guided by them but 
never forget that your customers, 
your suppliers and your workers are 
not statistics, but people 


N, two workers are alike, 
either in method of working or in 
temperament. Remember this when 
you teach methods or attempt dis 
cipline 


Reep your opinions of sub 
ordinates to yourself or tell them 
directly. Don’t broadcast your opin 
ions to their fellows, unless you have 
the rare case in which your opinion, 
repeated by others, is more effective 
than your direct statement 


Beep your critical eye on 
time-hallowed systems. Time and 
needs change, and you may find 
some parts of your systems in need 
of drastic revision 


€ halieng. your own pref- 
erences. Do you prefer air over elec- 
tricity, bolting over welding, milling 
over shaping? Each should be used 
in its proper place, not ticketed as 
a pet or a pariah 


T. make a man who works 
for you feel tops, ask his advice 
It’s an old rule that if you want a 
man to like you, get him to do you 
a favor — advice is something the 
giver values more than gold 
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waiting for you 


Gone are the days when you had to wait for delivery on 
most punches and dies while they were made to order. 
Now they wait for you. 


Over the years, we have consistently been adding to our 
line of standard tools and today have in stock for immed:- 
ate shipment 76 styles of punches and 65 styles of dies in 
a large range of round, flat, oval, and square sizes . . . 
and this expanding goes on. 


Besides the saving of valuable time, you save money. 
It stands to reason that special tools made up in small 
lots are going to cost a good deal more than the standard 
tools made up in large quantities with production costs 
allocated over a great many pieces. 


We will be glad to send you a set of our catalog sheets 
which list our complete line of “special yesterday—standard 
today” punches and dies. 


Manufacturers of metalworking tools for 64 years. 


T. H. LEWTHWAITE MACHINE CO., INC. 


313 East 47th Street New York 17, N. Y. 


You Can't Beat It for Accuracy - Ruggedness - Quality 


L-W DIVIDING HEAD 


36 
ideal for smaller Milling Machines. 4 30 
Spindle Threaded 1'2"-8 to fit L-w Only 7 
5" Universal Chuck. 


Heavy G@uty headstock and tallstech designed fer maximum rigidit Alley 
steel threaded headstock spindle with extra large tapered bearing and tekeup 
Adjustment collar, Head tilts te 90 in vertical position. Alley stress.preef 
steel worm and accurately cut worm wheel cut te close limite for accuracy 
Ball bearing thrust and adjustable for end play Complete with three index 
plates for dividing al! numbers te 50 and even numbers te 100, except 96T 
index chart shows al! divisions obtainable te 380. Right or left hand models 


Model BP 11" Swing for plain mill 
ing weight, 140 Ibs $199.54 
$296.06 


Model AU 11" Swing Fully Universal for complete 

indexing ond spiral cutting Shipping we ght, 190 Ibs 

OUTSTANDING VALUES BY LARGEST BUILDERS OF DIVIDING HEADS 

Order from your industrial supply distributer or order direct. giving same 
ef your distributer 


od ter complete cotele: ons on these 


L-W CHUCK COMPANY. 


princes 


QUICK SOLUTIONS 
TO 
TOUGH TOOL-DESIGN 


PROBLEMS 


. . are thoroughly discussed in 
American Machinists’ Special Report 


“Calculating Form Tools” 


COPIES AVAILABLE AT 15- EACH 


Write to 
Reader Service Department 


American Machinist 
330 West 42nd Street 
New York 36, New York 
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Special Ohead . recommended 
for light boring up to 4” dia 


No. 3 head _. . bores holes from 
0 to 6” dia 

OFF -SET No. 4 head bores holes from 
0 to 10” dio 
No. 5 head bores ony size 


hole up to 16" dia 


Write today for full details and 
spec fications 


C. C. CRALEY MFG. CO. 
SHILLINGTON « PENNA. 


Ci 


BORING HEADS 


MADE 
NINE SIZES 


| 
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Do you know... 


that NOBLEWEST dies for mark- 
img names, designs, addresses, trade- 
marks, numbers and graduations are the 
finest that human skill, experience and 
every modern technical facility can pro- 
duce—yet, they are competitively priced? 


. that NOBLEWEST specsalizes in 
permanent marking of metal, plastics, 
hard rubber, «tc.? The famous NOBLE. 
WEST roll- marking process produces 
sharp, clear, sunken impressions that last 
as long as the 
product itself... 
far better than 
stamping because 
there is no distor- 


tion of the 
marked piece. >) 


. that the new NOBLEWEST Roll-O 
Mark general pur- 
pose all - pneumatic 
marking machine 
operates with greater 
speed and economy 
than any other me- 
dium priced ma- 
chine? It can be 
tooled for marking 
round or flat sur- 
faces, precision grad- 
uating, serial num- 
bering, knurling and 

embossing .. . truly, an all-purpose mark- 
ing machine. 


. that NOBLE 
WEST numbering 
heads have become 
the standard of the 
industry? There's 
nothing finer for 
permanent, con- 
stant, selective and 
. and that no 
other manufacturer makes so many sizes 
and styles. 


consecutive numbering . . 


. that NOBLEWEST engineering and_ 
experience is unsurpassed in the marking’ 


industry and has saved many manufac- 
turers, both large and small, hundreds of 
thousands of dollars in faster, better 
marking at 

lower cost? 


. that this 
guide to” Mod- 
ern Metal 
Marking 
Methods” is 
yours for the 
asking” 


Cie 


NEW 

DIAL FEED 
MARKING 
MACHINE 


aLways 


BETTER 


SPEED-MARKS 12,000 PIECES PER HOUR 
... Automatically 


Tooled for high production marking of 
small metal parts (12,000 pieces per 
hour), Model 347 illustrated above, is a 
good example of Noblewest’s ability to 
keep ahead of industry's demands for con- 
stantly higher marking speeds at lower 
cost. Featuring a hopper and dial feed 
combination, parts are fed to the machine 
by the hopper, marked and automatically 
ejected. Spring pressure controls the 
depth of the mark and insures uniform 


MARK IT BEST WITH 


FOUIPMENT FOR MARKING 


- GRADUATING - 


depth of mark from piece to piece re- 
gardless of slight variations in diameter. 
Noblewest is equally famed for fine mark- 
ing dies . . . made to the most exacting 
standards of quality and with the all- 
important skill and know-how of master 
craftsmen. Whatever your needs for 
marking, Noblewest makes the machines, 
tools and dies to do the job faster, better, 
at lower cost. For complete details write 
to Noble & Westbrook Mfg. Co., 17 West- 
brook Street, East Hartford 8, Conn 


EMBOSSING NUMBERING 
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Carbide Tipped Tools 
Work Better in 


ADJUSTABLE 
TOOL HOLDER 


Exclusive vise grip jaw runs full length of cutter 
channe! hugs bit so it can't rock, chatter, slip, 
sag or break permits jacter feed, deeper cuts! 
Holds al! sizes—square, round, undersize or narrow 
bits for cucting off or special forming operations. 
Also available with 15° cutter channel for H.S.S. 
tool bits 


SPECIFICATIONS 


Mode! Size Too! Capacity 

1 Me to % 
P-62 2 “to” 

P-64 4 to 


Specify left or right hond offset 
For complete information call your Clark 
Cutter Jobber now or write Factory AMI1A 
ROBERT H. CLARK COMPANY 


9330 Santo Monica Bivd Beverly Hills, Cotif 


TRUE POINT DRILL 
SHARPENER 


for number drills 41 to 60 
and No. 61 to 80 
Right and Left Hand 


Indispensable for accurate tool 
work, fast and handy to 
operate. 

AGENTS IN PRINCIPAL CITIES 
Ask for Circular. 


UP-TO-DATE TOOL CO., A-3 
P. ©. Box, Station A 
Worcester 8, Moss., U.S. A. 


Change tools in seconds with this 
FULLY-AUTOMATIC CHUCK 


no keys... collets...or wrenches 


TO OPEN Grip Sieeve pull down jaws 


open automatically 


SAVE TIME —Change tools with spindle running ...no keys, collets or 
wrenches needed. Ideal for fast, uninterrupted production. 


SAVE MONEY-—One spindle does the work of several. Smooth, hardened, 
ground jaws grip tight without chewing tools. Grip increases with load. 


IDEAL FOR —Precision drilling or for spotting, drilling and reaming in 
boring or milling machines; in lathe work for burring, turning and filing. 


tool is released 


HERE'S ALL THERE 1S TO CHANGING TOOLS 


TO CLOSE 
tapered part 


Available in two capacity ranges 
1/64" to 3/8" and 1/32" to 1/2 


UCKS 


Order from your tecal industrial supply distributer or write for illustrated folder to 
Wahistrom Float-Lock Sales Dept., American Machine & Foundry Co., 51! Fifth Ave., New York 17, N.Y. 


AND TAPPING 
ATTACHMENTS 


tool is locked in piace 


over 70 industrial capitals of the world 


help to bring you the late metalworking 


DID YOU KNOW 


that McGraw-Hill correspondents in 


news you find in American Machinist? 
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WEAVY DUTY OK 
DUAL ADJUSTABLE 
FACE MILL WITH 


CARBIDE TIPPED 
INSERT BLADES 


carbide cutters 


Chips actual sire 


make short work of taper-milling chrome-moly prop blades 
for B-36 Bombers at Curtiss-Wright Caldwell plant 


Here is a good example of how progressive management 
speeds up heavy milling operations with carbide cutters. 
The machine is a high powered planer-type miller with 
mechanical feed and magnetic chuck. The cutter is a 
neavy duty OK 8600 dual adjustable carbide face mill. 
Work pieces are tough chrome-molybdenum steel 25" x 
123° x .800" for C-W hollow propeller blades for famous 
B.36 Intercontinental Bombers. Each plate is taper milled 
for a distance of 107 inches, above and below center rib, 
the depth of cut increasing from zero to .390 inches. The 
lower half is milled on the forward stroke and the upper 
half is milled on the reverse stroke, at the rate of 23 inches 
per minute. A movie of this operation dramatically shows 


chips piling on the magnetic chuck and presto! . . . they 
drop when chuck is demagnetized. 

OK carbide milling cutters are built for solid perform- 
ances like this. They have the strength of simple con- 
struction — two-piece body and wedge-shape blades. Mat- 
ing serrations insure blade security and provide for blade 
advancement to compensate for wear. No locks, wedges or 
screws weaken or mar the streamline design. With more 
beef in the body, OK cutters can better stand the terrific 
pressures of modern high speed milling. 

If you have a milling problem, you should have OK 
catalog 13. An OK engineer will be glad to give the bene- 
fit of our experience over the past SO years. 


modern milling cutters 
for modern milling machines 


THE OK TOOL COMPANY, Milford, New Hampshire 
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TIPS continucd 


you believe in you! 
own products? Do you use then 
vourself? These sound like specious 
questions, of course. But remember 
that your customers, prospects and 
visitors judge from appearances 
so be sure that you “take your own 
medicine,” that your applications of 
your own products are obvious and 
evident in your shop. And be furthe: 
sure that you're proud of their ap 
pearance, sound in the results you 
get with them 


Are your stockbins clean? 
Do you know what's in them? Are 
numbered parts and tools in numer 
ical order so they're easy to find 
or is each new thing chucked into 
the nearest vacant bin? If you want 
to save costly searching time, get 
system into stores and cribs 


BB. careful neither to un 
derestimate nor to overestimate the 
men you pick for promotion. A man 
may make an excellent production 
executive dealing with details and 
concrete things, but be out of his 
depth when he faces the intangibles 
of administration. He may be a 
whiz at watching the trees and no 
good at watching the forest 


An essential to efficiency 
is regularity. The brilliant, but e1 
ratic—or the fast, but frequently ab 
sent—man will rarely show any 
efficiency. Remember the hare and 
the tortoise 


As a man moves up, Ne 
must show more initiative, more self 
control, more ability to handle re 
sponsibility. He must be able to de 
cide between intangibles of alter 
native solutions, timings, goals—and 
bat at least 500 


The man who is impatient 
with the opinions of others, who re 
sists authority or demands special 
privileges is usually a spoiled brat 
who didn’t grow up. Until he does, 
he can't swing an executive job 


employment testing 
not only doesn't solve all personal 
problems—it may intensify them 
When you start with good workers, 
you must work extra-hard to keep 
them good and to get the most from 
their potentialities 
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-GROBET FILE CO. of AMERICA 1 
421 Canal Street New York13,N.Y. 


PLANTS: NEW YORK ~- CHICAGO 


Worth Sending For: 


How fo Tip Tools With 
Pre-hardened HSS 


Copies of this American Machinist 
Special Report are available at 15¢ each 
Reader Service Department 

American Machinist 

330 W. 42nd Street, New York 36, N. Y. 
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OUTLASTS DEAD CENTERS 
| MANY TIMES OVER! 


LIVE CENTERS 
UNCHALLENGED ACCURACY! REAMERS 


/ Get every dollar's worth of production 
: Y from QUADRO PRECISION LIVE CEN. * 
om TERS—designed to support the HEAVIEST 
: load at HIGHEST speed for the LONGEST G 
time' Guaranteed accurate to 00005” — M iL IN CU TTERS 
they will outlast dead centers by for’ 


Each QUADRO CENTER completely elimi 
nates friction—two double row pre-loaded 


ball bearings absorb combined radial end END M iL L S 


thrust You'll discover its remarkable ef 
ficiency on a lathe, miller OR ANY 
OTHER MACHINE TOOL' 


TODAY —see your regular supply dealer 


for Complete Facts or write to SPECIALS are our SPECIALTY 


DIVKON 


TOOL & MACHINE CO., INC. 
496 Broadway, Brooklyn 11, N. Y. 


“TWO DECADES OF IMPORTANT WW ALVORD-POLK TOOL CO. 
TOOL PARTS PRODUCTION” - MILLERSBURG, PA., U.S.A. 


HOW SUPPLIERS TO METALWORKING 
APPLY THE LESSONS OF THEIR SALES EXPERIENCE 
TO THE SELECTION OF ADVERTISING MEDIA 


Each year, manufacturers of the machinery, equipment, materials, compo- 


nents, and supplies used by Metalworking invest more advertising pages and dollars 


in American Machinist than in any other industrial publication. 


They know thatthe approval of Metalworking’s production engineers and 
executives is essential to sales suceess . . . and that more of them subscribe to 


t{merican Machinist than subseribe to any other metalworking magazine. 


FOR 
IN ULTRAHIGH-SP 
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TIPS — Continues 


WV ou've no doubt classified 
some new executives as “getting the 
big head.” A certain amount of in: 
creased self-importance is normal, 
but some men can't help becoming 
arrogant and cocky when they get 
the chance. If the latter situation de- 
velops, you'd better deflate heads 
before they burst. 


Prejudice is usually blind 
ignorance. Sooner or later, the man 
who retains prejudices runs into 
trouble—and shows his inability to 
educate himself out of his narrow- 
ness. 


Every man should have 


some incentive—a better job, better 
pay, more time off, increased recog- 
nition, or some such. Why limit in- 
centives to production workers? The 
staff and indirect men can perish of 
neglect just as easily. 


Ww hen you face a problem, 
work out the best solution you can 
before you “go upstairs” for help. 
Some top executives like to pontifi- 
cate, and resent an assistant with an 
answer, but most appreciate this 
evidence of your interest. Further, 
given your solution, the Boss may 
go on to a better one; without it he 
may get only as far as you did. 


Kias enjoy surprises; 
grownups rarely do. Hence, keep 
those above you informed of what 
you're doing. Don’t let your boss be 
in the embarrassing position of not 
knowing what’s going on in his de- 
partment—unless you're out to cut 
his throat. If you are, watch yours. 


Ww atch out for the man 
who wants to run up the ladder, or 
who feels he is so over-competent in 
his job that he can handle a different 
and better one. The runner will mis- 
step and fall; the over-competent 
may find himself in a job he doesn’t 
really want—and at which he is not 
outstanding. 


Hit a man is bored and care- 


less with his present job, promotion 
may NOT be the answer. A man 
must be able to handle one job well 
before he merits advancement. If he 
can't settle into this one, he won't 


settle into the one up the line. Self- — 
discipline must be learned the hard © 


way. 


on Screw Machine 
and Turret Lathe Tools 


q ALL-STEEL PRECISION 
FLOATING HOLDERS 


“JAM-PROOF” 
NON-RELEASING 
TAP HOLDERS 


HIGH-SPEED 
PRECISION 
KNUR LING TOOLS 


HINGED-SHOE 
BUSHING BLANKS 


» 


CHUCK-TYPE 
FLOATING 
HOLDERS 


These radically different Barnaby tools a 
will give you production performance un- 
equalled by any other products of their yo 
type and they can be supplied to you ROTARY 
without delivery delay. Let us send you STOCK STOPS 

complete literature describing their many (Standard & Special) 
exclusive features and listing the ranges A few territories are open for sales 
of sizes which can be furnished. representation. Write for full details. 


MANUFACTURING CO., IN 
: 70 KNOWLTON ST., BRIDGEPORT 


Looking for Facts 
on a Specific Product? 


... you'll find each of the 

products of more than 400 advertisers 
listed alphabetically in the 

PRODUCT INDEX 
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section D 


WHAT'S AHEAD THE 


BP nessworkinc of metals has 
grown to such stature that more than 6000 shops 
in this country now use presses, The great growth 
in presswork has come about since World War I 
Automobiles, aircraft, household applhances, tele- 
vision, radio, business machines are major industries 
today only because the means are at hand to blank, 
pierce, draw, form, coin and otherwise work sheet 
metal and strip in dies 

The percentage of total steel output that goes into 
sheet and strip, hot rolled and cold rolled, is con- 
stantly rising. Use of die-formed sheet metal is bound 
to rise further, but there are competitors that may 
make inroads. Plastic is one. The press forging and 
the impact forging are others. Design for stampings 
has been overdone is some directions, notably for 
some automotive parts. Do not be surprised to see 
impact forgings replacing a dozen or more stamped 
parts in 1954 or 1955 automobiles 


mechanical presses 


There are striking appearance and quality differ- 
ences between 1952 model presses and those built 
20 vars ago. The current design may have a cast- 


iron, ca teel or welded frame, it will be “‘stream- 


lined” in appearance, and large drawing presses 
now have underfloor drive. Clutches and brakes 
have been refined in design to provide safer action 
and allow higher-speed operation 

Wear and maintenance of modern presses have 
been reduced by « “ down the weight of elements 
that must be picked up or accelerated. Aluminum is 
used in one case for the slide, in another the weight 
of the clutch and brake elements has been reduced 
Energy required to accelerate and brake is cut down, 
motors do not need to be so large, heat dissipation 
from clutches is less of a problem. Clutch linings 
wear longer, likewise bearings and journals 

Lubrication of presses is no longer a hit and miss 
affair. Large presses have one-shot lubrication sys- 
tems. In one case, “lubrication stations” are provided 
ina plant, and it is the duty of an operator to visit 
each station on a time schedule, like a watchman, 
insert a key, operate a lever on the one-shot lubri- 
cator and pass to the next station 


Presses with wide dimensions are 


NEXT TEN 


becoming common in industry. One purpose is to 
accommodate progressive dies, some with nearly a 
score of stations. Another reason is to allow trans- 
fer work to be done, thereby saving the expense and 
floorspace required for a line of presses. 

By building smaller sizes of presses, both OBI and 
upright, in quantities, the manufacturers have been 
able to assure interchangeability of component parts 
higher quality and more refined design. Inventories 
of parts can be maintained, thereby assuring bette 
service in case of breakdowns 

Although the modern mechanical press is the 
product of careful design and workmanship, the 
press of ten years hence is likely to be quite different 
We must reckon with the effect of new processes 
and expanded use of older ones. Cold extrusion is 
just coming in for making non-military parts. Cold 
coining has attracted expanded interest. And press 
forging is making headway. It is conceivable that 
a lot of parts now made on screw machines will be 
cold extruded, and only a few minor second opera- 
tions will be applied 

Already one finds in the latest mechanical presses, 
such improvements as 1) adjustable hydraulic 
hold-downs, which can be adjusted to preset hold- 
down pressures of different intensities at the four 
corners of the press, 2) the application of cushions 
in rams, and 3) the development of ram motions to 
provide rapid approach, slow draw and rapid return 
We are likely to see further important developments 
in mechanical presses with respect to how pressure 
is applied during the stroke 

Press speeds have gone up. Even in the heavy, 
slow-moving presses of 1000 or more tons capacity, 
we have seen speed increases of 25°) or so during 
the past 15 years. While there is a practical limit 
to how fast metal can be handled and formed, it is 
entirely possible that automation may make further 
increases possible in press speeds, and that it will 
more rapidly obsolete many of the presses now 
installed 

For automation in press shops is still in its infancy 
It is bound to move out of the high-production shops 
into the jobbing and contract stamping plants. As 
a matter of fact, some contract stampers are already 
working with equipment suppliers on the problem 
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YEARS IN 


of how to tool up multi-station presses for different 
die lines 

On high production products, the tendency is to 
use high-speed presses equipped with progressive 
dies, if possible. We are now entering an era, when 
the progressive die and the high-speed press are 
being brought together for making parts out of pro- 
gressively thicker and wider strip. Strip about % in 
thick and 15 in. wide is now being used. Soon you 
will see machines capable of handling thick strip as 
wide as 30 in. Dies up to 14 ft. long will be used in 
such machines, and they will have capacity up to 
500 tons. High-speed presses may run at 650 strokes 
per min. or more, and it is expected that 1000 can 
be realized, depending on press size. 

Look for more precision in press construction of 
the future. While the die set is used to provide 
accurate guiding and relationship of the punch and 
die, it is essential that the press bed and slide be 
parallel and that no cocking of the latter take place 
Better guiding is also essential because of the grow- 
ing practice of using wide-bed presses and setting 
up one or more dies in them. Carbide dies, especially, 
require use of presses in first-class operating condi- 
tion and alignment. 


variable-speed press drives 

Automotive stamping plants have taken up the 
variable-speed press drive, especially on certain 
difficult drawing operations. Speed is pre-selected 
for the job based on experience. Also, by proper 
cycling control, the speed is changed during the 
actual press stroke in order to attain desired draw- 
ing characteristics. In one case, it has been possible 
to increase the production 33% 

Other plants also like the variable-speed drive 
Both infinitely adjustable and gear-box types of ad- 
justable-speed drives are used—on presses and press 
brakes. There is no doubt that ram speed has a 
definite bearing on the efficiency of a blanking or 
forming operation, both in product quality and die 
wear. 

JIC press standards 

In the American system of free enterprise, stand- 
ardization is a matter of voluntary agreement and 
application. The benefits of standardization of detail 
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what do buyers want in tomor- 
presses? 

Built-in safety for the operator 

Overload protection on mechanized types 
Automatic oiling systems 

Better clutches and brakes 

Better roll and dial feeds 

Longer strokes 

Designed for faster setup 

Easier inclining of OBI presses 


components, like screws and rivets, are known to all 
However, it is a much more complicated matter to 
establish standards for size and capacity of machin- 
ery. In presses, therefore, much similarity may 
exist between machines of nearly comparable ton- 
nage, but there will naturally be detail differences 
in tooling-area dimensions, like front to back, right 
to left, shut height, etc. Such differences are not of 
great importance in small press shops or places 
where mass production is not the rule. 

In large press shops and plants making mass-pro- 
duction products, there are two reasons why stand- 
ardization of the working areas of presses and ton- 
nage ratings are important: 1) to simplify the die 
engineer's problems in design of the die to fit the 
press, for fastening to the bolster and application 
of pressure pins, and 2) interchange of dies between 
presses in cases of breakdowns or transfer of opera- 
tions, ete. For these reasons, an automotive group 
began consideration of the standardization of tooling 
areas of presses in 1946. Acting as a user’s group 
and meeting with a builder's group, voluntary stand- 
ards have been developed under the auspices of 
the Joint Industry Conference. Presses built to 
JIC standards are ordered by automotive and agri- 
cultural-implement companies, but are not neces- 
sarily considered standard items like regular cata- 
log machines, and hence may command a premium 

The Joint Industry Conference considers that it 
has developed standards on the following classes of 
mechanical presses 

1. Open-back inclinable presses 

2. Straight-side, single-action, single point presses 

3. Straight-side, single-action, multiple-point 
presses 

4. Rail or frame presses 

5. Double-action, single- and multiple-point 
presses 

6. Triple action, multiple-point presses. 

JIC press standardization has as its prime object 
the standardization of the “working area” of the 
machine; namely die space, stroke, bed and slide 
areas and other dimensions essential to obtain inter- 
changeability of dies between all presses of like ton- 
nage and die-space areas, regardless of make. 


Standard Tonnage of JIC Presses—The following 
figures list the standard tonnage exerted by main 
slides for the various size of presses: 75, 100, 125, 
200, 250, 300, 400, 500, 600, 800, 1000, 1250, 1600 and 
2000. 

All single-action presses are designed with torque 
of gearing based on the maximum stroke of standard 
machines to give full tonnage ‘% in. up from the 
bottom of the stroke 

Double- and triple-action main slides, with stand- 
ard stroke, will exert full tonnage l-in. from end 
of work stroke 

Double- and triple-action blankholders, with 
tandard stroke, will give rated tonnage %-in 
before end of stroke. 

Triple-action, third slides are based on rated 
tonnage %-in. from end of stroke 

Bolster Plates—Bolster plates made from cast iron 
or SAE 1020 steel are located centrally on top of 
bed by the addition of two dowels, one located at 
the front right-hand side and the other at the back 
left-hand side. Dowel-pin centers have a given fixed 
dimension for each of the various widths and depths 
of bolsters and must be held to within tolerances 
of + 0.015 in., measured from centerlines of 
bolster. 

Top flange of bed is to have a removable means 
for holding dowels from the under side of flange. 

Bolster-bolt pockets have machined surfaces and 
are located right to left on given center dimensions. 
All medium- and large-tonnage presses, other than 
the rail presses, use 1% in. dia bolts with a fixed 
dimensional head forged integral with the body. 
Bolts are made from a fine-grain steel, oil quenched 
and with a minimum ultimate strength of 130,000 
psi. Six lengths have been strandardized. The shorter 
sizes to be used on the medium-tonnage presses and 
the longer sizes on the larger-tonnage presses. 

Bolster plates are provided with horizontally 
tapped holes in the four corners, in both directions, 
to enable the mounting of handling hooks. These 
holes vary in diameter according to size and weight 
of bolsters 

T-slots have been specified to replace the com- 
mon practice of using tapped holes of no common 
pattern in the top of bolster for holding lower dies 
in a press. By having a common pattern and size of 
T-slots, dies on the multiple-point presses can read- 
ily be interchanged from a smaller to a larger ton- 
nage machine. T-slots are machined from front to 
back of bolster to receive a 1-in. bolt. The two center 
slots are spaced 3 in. on either side of centerline 
Slots are continued at spacings of 6 in. centers on 
both sides of these two slots. 

The single-point presses, including the straight 
side and gap frame presses, use a somewhat similar 
pattern but with slots machined a fixed distance 
toward center from all four sides 

Slides—The slide and bed of a given-size of single 
action, multiple-point press have the same areas 
both right to left and front to back, and the same 
applies to the bed and blankholder of double- and 
triple-action presses 
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Location and size of T-slots in the main slide are 
the same as the bolster on the multiple-point, 
single-, double- and triple-action machines. 

The number and location of knockout holes in 
slides have not been determined in the standardiza- 
tion. The customer is required to specify knockout 
requirements at the time of inquiry for new presses 

Draw Cushions—Removable hardened-steel wear 
plates, to support pressure pins, are to be mounted 
on top of pressure plate. Pressure plate must be posi- 
tively stopped when top of wear plates, in up 
position, is % in. below bottom of bolster. 

No specific tonnage has been set up for cushions 
but a general understanding exists that cushions 
having approximately 1/6th of the pressure exerted 
by main slide is suitable for most drawn work 


press selection for automation 


Plants contemplating new press lines and the ap- 
plication of automation to them, should consider 
the effects of the materials-handling devices upon 
tooling-area details of the machines. With auto- 
mation, you must have enough daylight between the 
dies, with the ram up, for an iron hand, shovel, un- 
loading bars or other device to reach in and take the 
piece. Dies may be somewhat thicker than standard, 
to accommodate push-off pins, flipper mechanisms, 
etc. Bolsters may have to be cut away at certain 
points to permit easy disposal of scrap. However, 
the early idea of using some mechanical feature of 
the press, such as the rocket shaft or slide, as the 
automation-timing device is now obsolete. Prefer- 
ence is now given to electric controls attached to the 
press, instead of cams. The electric devices are easier 
to mount on the new “streamlined” presses, and have 
proved reliable over long periods of operation. 


hydraulic presses 

Since 1940, the use of hydraulic presses has been 
rapidly extended in the metalworking industry. 
Prior to that time, they were not broadly used be- 
cause of slow-speed operation, cumbersome hy- 
draulic installations, etc. But a major automotive 
manufacturer installed a number of hydraulic 
presses at that time for coining and restriking opera- 
tions on parts where knuckle-joint presses were 
breaking shafts from overloading. The competitive 
situation, where a number of different makes were 
installed for study purposes, brought forth rapidly 
many improvements in press design and control. 

With the advent of the huge airplane program 
during the war years, also cartridge-case manu- 
facture, hydraulic presses developed rapidly in 
speed, reliability and size—up to 7000 tons or more. 
The lessons of that era are now being applied to 
25,500-ton and 35,000-ton hydraulic forging presses 
for the current aircraft program. 

Today, hydraulic presses constitute a goodly per- 
centage of all machines built by firms that had 
specialized on the mechanical type, and hydraulic- 
press builders have grown considerably as the 
metal-working applications have expanded. 

There is likely to be a standard on hydraulic 
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presses, under JIC auspices, for the same purposes 
as such standards have been developed for mechani- 
cal presses. Anticipated is a standard covering frame 
sizes for hydraulic presses from 5 to 2000 tons ca- 
pacity. Data will undoubtedly be developed for bed 
sizes, openings and allowable deflection, bolste: 
plates, stroke, shut height, and parallelism between 
bed and slide 


“short-run” presses 


To speed up the production of sheet-metal stamp- 
ings for aircraft, the airframe manufacturers began 
to use the Guerin rubber-die process and the stretch- 
forming process early in the last war. From these 
beginnings, “short-run” or “low-production” equip- 
ment and processes have been greatly improved and 
have extended into other fields than aircraft 

The idea of using “fluid pressure” in the die mem- 
ber goes back a long way in pressworking. Today we 
have three types of press that apply this principle 
In one type, the punch is advanced upward, under 
controllable hydraulic pressure, against a laminated 
rubber cushion. A second raises the punch against 
a rubber diaphragm filled with oil that is under con- 
trollable pressure. And the third press uses a form 
block on the bed, and an inflatable rubber bag in 
the press roof to apply pressure to the stock. Note 
that all three of these machines eliminate the expen- 
sive female die for deep drawn or heavily con- 
toured work. 

Actually, the development work on these presses 
has proceeded to the point where they are being 
used for standard production runs, and a 50-sec 
cycle is not unusual. Depth ratio of 1%: is normal, 
and draws up to 12 in. are no big problem. Material 
up to % in. steel has been drawn. Punch is made 
of steel, lead alloy or impregnated wood. Outer sur- 
face of part is in contact with rubber, thereby pro- 
moting good finish. 

So far, the number of these presses that have been 
installed throughout the country is very limited, but 
it is significant that a few of them are being used 
economically for job-lot production. Die costs are 
of course extremely low. Where the machines have 
been installed, it has been largely a matter of 
wanting to apply controllable cycle pressure to dif- 
ficult jobs, and to turn out badly needed articles 
In addition, the presses have been placed at locations 
where close study could be made of their capabilities 


stretch forming ; 

In the Mid-Thirties, a German-built stretch- 
forming machine was imported, and redesigned to 
American concepts of suitable stock grips and cycle 
control. Through the years, the machines have gotten 
bigger, to form or draw larger sheets or longer 
strips, but the principle remains essentially the same: 
the stock is gripped firmly, and either wrapped 
around a form block, or the form block is pushed 
into the material while a degree of wrapping action 
takes place. Most important application continues to 
be aircraft work. However, the advantages of stretch 
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wming are being studied for low-production auto 
body stampings, a ised in high-priced models, 
pecial seasonal models, and possibly the new sport 


cars you are beginning to hear about 


“wrapping” machines 


The cabinet of your new refrigerator was prob 


ibly formed on a “wrapping” type bender. Form 
blocks produced the radii at the corners and the 

oof” portion, and the whole was wrapped up 
into an open box ready for seam welding. The same 
principle is applhed to making the housing for 


camera 


spinning 

The art of spinning stays with us, apparently as 
trong as ever, despite many assertions that short- 
in equipment should take over the job of making 
mall lots. The fact is, there are many shapes that 
could not be made in any other way, (AM Special 
Report No. 276—March 19, 1951). There has been 
o much talk of the need for, and the imminence of, 
in automatic spinning lathe, that you should not be 
irprised if one does appear soon. We already have 
djustable-speed units and automatic specialty 
pinners--all aimed at removing some of the need 
for “know-how” and plain brawn that has always 


characterized the process 


coining 


For many years coining has been used to restrike 
certain surfaces of parts, for the purpose of estab- 

hing a dense, hard surface and height relation- 
hip with another surface. Machining has also been 
ivoided. There is now a tendency to use comming to 
eplace machining. For example, if a bracket re- 
quiring some machining is converted to a malleable- 
ron casting, the formerly machined surfaces can 
be struck in a coining press to shape and finish 
them Also, with the high temperature alloy parts 
ich as turbine blades, coining is being applied 


to minimize grinding to final contour and dimensions 


die design 


Notable advances in die design are many, but 
here are some of the more important ones: (1) 
ectional construction, (2) layout for jig boring, 
(3) use of standard diesets, (4) precision con- 
truction, and (5) rise in use of progressive dies 
Sectional construction promotes precision, mini- 
mize machining and hardening difficulties, aids 
epair. Individual blocks can be machined to rough 
fimensions on the shaper, then finished on the sur- 


face grinder. Cutting-edge profiles are easily 
handled on form grinders. (See AM—Mar 3, 1952, 
pl6él) 

The se of precision die traceable to the prac- 
tice of detailing them in rectangular coordinates 
which can be used directly on jig-boring machines 
ind jig grinders. By jig boring and jig grinding, it 

possible to hold a family of holes to 0.0002-in 
limit Die-plate, stripper-plate and punch-plate 


ections can be machined at the same time, thereby 


D. 


what do buyers want in tomer- — 
row'’s presses? 
“Some presses do not control the oil supply. é 
Oil spatters the floor and drips into the +] 
press pits. Sleeve types are notorious for i 
this.” 
PLANT MANAGER PRESSED METAL PLANT . 

“Feeders are needed for bar stock. The ¥ 
present feeds are useful only for coils and é 
light strip.” 
VICE PRESIDENT, PLANT MAKING HEAVY EQUIPMENT ' 


“Feeding mechanisms need to be improved : 
and made available as extra equipment for : 
presses.” 

GENERAL MANAGER, AUTOMOTIVE PARTS PLANT 


nsuring gage-like accuracy; true interchangeability 

Dies are, of course, made in infinite variety fo: 
pressworking operations, but the current great in- 
terest In progressive dies is traceable to two main 
easons: (1) one press and one operator complete 
the part, and (2) the reduction in scrap. If a multi- 
operation job is run in single-operation tools, it is 
necessary to have that many presses and operators 
Inspection between operations is more difficult and 
costly and the possibility of making more scrap is 
present. Progressive dies are seemingly costly, but 
when any quantity of parts is to be run it will prove 
worthwhile to analyze machine, labor and scrap 
costs more closely 

To prevent malfunctioning of progressive dies, 
there is a tendency to incorporate spring pilots and 
limit switches, or limit switches alone, where piloting 
is not feasible or necessary. The limit switch shuts 
down the press in case pilot-pin holes are missing, 
or in other applications if some feature has not been 
properly formed 

By suitable design and combination of dies, it 
is possible to make two or more parts in one press 
and assemble them. This practice saves a second 
operation, which may involve slow hand feeding 

In dieing machines, up to five pieces can be 
made per stroke, but a progressive die makes only 


one 


carbide dies 


The ability of cemented carbides to hold a keen 
edge and to resist wear has promoted their use in 
die construction. When accurately made, securely 
backed up, and mounted in a high-quality dieset 
ind in a press in good condition, carbide dies have 
produced many times as many pieces per grind 
as steel dies. Carbide dies are used for electric- 
motor laminations and other high-production parts 
involving piercing and blanking. Applications have 
been made to forming snd coining dies and to draw 
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rings of drawing dies. High cost and the need fo: 
specialized diemaking techniques and equipment 
have prevented carbide dies from becoming more 
than a smal) fraction of all dies produced. However, 
there are new techniques in shaping carbides which 
may extend their use considerably 

If carbide dies are used on second-operation work, 
it is good practice to insist on magazine feeds to 
avoid extraneous material, hooks, or picks getting 
into them 


low-production tooling 


The problem of making a few parts, for eithe: 
experimental purposes or small orders, is one that 
must be faced by a great many companies 

To make a few formed or drawn parts to close 
tolerances in steel dies is prohibitive in cost. Of 
several methods, one company reports the cast-to- 
shape zinc-alloy die has proved most satisfactory, 
especially when some of the radii to be formed are 
small in relation to the metal thickness. For thick- 
nesses up to 0.050 in., these dies will form radii 
as small as 1:1 in stainless-steel, inconel and alumi- 
num. Ability of the die to form sharp radii can be 
increased in many instances by flame-hardening 
the points of greatest stress. An oxyacetylene flame 
is played over each radius until the surface almost 
reaches the melting point, and then the die is 
quenched in cold water 

One of the automotive companies has developed 
a material that hes four times the wear resistance 
of zine dies 

Plastics, used on the West Coast for aircraft tool- 
ing, have invaded the automotive field. Early tryouts 
were not successful, because of dimensional in- 
stability and cracking, but one truck manufacturer 
is now achieving good results. A plastic forming die 
is cast into a skeletonized plaster mold taken off 
the original pattern and is confined in an iron frame- 
work to prevent spreading. Repairs are easily made 

With plastic dies, aircraft production of aluminum 
alloy parts has frequently been over 15000 pes, 
limited by the order and not the die life. Another 
die made 7000 pes in 0.040 in. steel. Both punch 
and die are made of plastic. Steel boxes or tubs 
protect the edges of the plastic and furnish a guide 
for the pressure plates. Wear of radii and beads 
compares with zinc or lead alloy, because plastic 
will not gall the formed part readily. When repairs 
are needed, the surface is roughed up and the die 
set above the original splash plaster mold with 
ly in. space between. Additional plastic is cast into 
this space, and the die is as good as new 

Impregnated woods have been used successfully 
for several years in aircraft and other applications 
of low-production tooling. They are employed for 
form blocks, as in the rubber-die method of making 
stampings, for form blocks used in stretch forming 
and for the rolls used in roll forming. In the last 
instance, mismatching of the rolls is not serious, 
as it would be with steel ones, because the material 
vields slightly. On one 30,000-ft. run of aluminum 
channels the rolls were unblemished at the com- 


American Machinist e MID-NOVEMBER, 1952 


pletion of the orde: Impregnated-wood dies ait 
easy to machine, and a set of tools can be produced 
before the castings could be obtained in iron o! 
steel. Because of the zinc shortage, the Air Force 
has taken a keen interest in further development of 
the t-chniques of using the laminated and im- 


pregnated woods in tool construction 


automation’s effect on die design 


In automated press lines, the problem is to put 
a piece in the dies properly and to take it away 
without fail. Since the machine cannot think, nor 
can it possess the dexterity to make minor adjust- 
ments in part placement, the means must be pro- 
vided most often in the die to overcome these short- 
comings. For example, suppose the loader pushes a 
large piece or panel into the dies. It may be best 
practice to let the panel over-ride, and hit a hmit- 
switch-operated adjuster built into the tools. Thi 
adjuster will move the delivered panel backward a 
precise amount, without considering inertia 

Dies are likely to be higher if automated, and be- 
cause of other features built into them for automa- 
tion. The vacuum lifter has been tried to lift blanks 
out of the die so a shovel or bar ejector can get under 
the piece and pull it out. However, the vacuum de- 
vice has found to have shortcomings. Magnetic 
equipment may take its place 

The lower die member must often have lifter pins 
built into it in order to raise a drawn panel out of 
the die sufficiently for an unloader to reach in, grasp 
the piece and pull it out without damage to finely 
finished metal surfaces 


testing equipment 

It has always been a problem to relate various 
tests to the drawability of steel. Now the automotive 
industry is displaying considerable interest in a 
device that measures the flexibility of a turred-up 
edge of a sheet. The action duplicates the thumb 
and finger test of the die setter, but actually meas- 
ures the force required in order to eliminate guess- 
work and provide data that can be recorded 

A practical means is still needed for measuring 
the surface conditions that affect the appearance of 
plated and painted sheet-metal parts 

Testing equipment has been devised to determine 
the actual load on a die when in operation. Further, 
on expensive or critical tools, the device can be 
applied to check when the tools are beginning to 
dull, or to stop the press for miscuts or double feeds 


toolerib supplies 

With today's high labor costs and ease of gettinz 
jobs, owners of tool and die shops find that it pays 
to make it easier for a man to get his work done 
One approach is to maintain a good, well-stocked 
toolcrib. Sets of drills, reamers, taps for specific 
holes sizes are issued in an appropriate holder to 
avoid repeated trips to the toolcrib. Screws, dowels 
drill rod, cutters, straps, clamps, etc, are kept in 
adequate supply to avoid delayed deliveries and 
minimize time losses in the shop 
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Tuoven forging is the oldest 
metalworking process, it is far from settled in its 
ways. In the past few years the hammer has been 
declining before the press. Just this month there 
has been announced a revolutionary new method 
of forging that will undoubtedly make further basic 
shifts in the patterns of forging 

Two methods will dominate developments in this 
field during the next decade: press forging and the 
new process of impacting. These two processes, and 
upsetting, which is less likely to change much, 
will become the principal production forging meth- 
ods 

Forgings were a great bottleneck during the last 
war. Heavy-duty trucks, tanks, and ordnance were 
required in such quantities that we did not get 
adequate capacity for making heavy axles, gears, 
etc, until well on into the war. Now, our problem 
has different aspects: building huge presses for 
forging aluminum wing parts and development of 
know-how for metals like titanium. 

Forgings are so widely used that it is impossible 
to present a complete picture of where they go. 
But 25 years ago, the steel industry made 399,000 
tons of finished forgings for resale. Last year, its 
output amounted to 753,000 tons in four categories 


drop, upset, press, and open hammer. Possibly 


some measure of this growth is the result of ab- 
sorption of forging plants by steel companies 

Figures are not available for other industries that 
convert billets, bars, and plates into forgings. How- 
ever, the total for last vear is something over 2 
million tons 

We have the production base for making vast 
tonnages of forgings, but unfortunately our plant 
; far from being modern. The American Machinist 
Mid-Century Inventory of Metalworking Production 
Equipment showed that there were installed 24,195 
forging machines, exclusive of presses. Of these 
machines steam and air hammers, drop ham- 
mers, helve hammers, headers, rolls, ete — 72% 
were at least 10 vears old, and 51% were over 20 
vears old. Forging presses were not identified as 
such, because it is difficult to pick them out from 
metal-forming presses. Here, the picture for ob- 
solescence is probably not nearly so bad, because 


D. 


press forging is a relatively new method and has 
been taken up largely in the production plants. 

During the next decade we should see progress 
in the integration of forging with other operations. 
Too often a substantial part of the forging must 
be removed by machining to produce the finished 
part. Combinations of extrusion and forging, or other 
processes, will both reduce the amount of forging 
required and the amount of subsequent machining 


drop torging 


Drop forgings, or impact-die forgings, still ac- 
count for the greater part of commercial tonnage of 
forgings produced. Whether formed on board-drop, 
steam-drop or gravity-drop hammers, the resultant 
workpieces are considered by many forging special- 
ists to have superior physical properties and wear 
resistance. That is why a survey of buyer’s wants 
showed a 3:1 demand for hammers (also upsetters) 
as compared to other types of forging equipment. 

Some forging engineers will tell you that grain 
flow is not important. Others say that it is of major 
importance to have grain flow oriented properly 
to the stresses applied to the forging in service. 

Tests on drop-forged SAE 1020 disclose that as- 
rolled material has its tensile strength raised from 
65,900 psi to 92,000 psi by drop forging. This im- 
provement is obtained if the forged surface is not 
removed, as by machining. In the case of SAE 
3140, the asrolled strength was raised from 128,000 
psi to 137,000 psi in the forged, hardened, and 
drawn condition 

Drop forging is not an operation that lends itself 
readily to mechanization, such as automatic equip- 
ment to place heated bars or slugs directly into 
the dies. The billet or slug must be properly posi- 
tioned in the various die impressions, and the oper- 
ator must have control over the blow struck. For 
this reason, the practice is to shear forging stock 
to convenient lengths. When barstock is about 1- 
ly-in. dia or less, it may be cut in lengths up to 4 
to 7 ft to provide multiples of the amount required 
for a single forging. However, when slugs are fed 
automatically from furnace, induction heater, or 
gas heater, the single-unit length avoids handling 
cold ends for reheating. Naturally, the operator must 
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still pick up the slug with tongs from the furnace 
discharge position. 

In upend forging, as in making gears, the tendency 
is to favor square billets with round corners. The 
die impression is dished to fit the corners and cen- 
ter the hot metal. A center depression in the die 
forges a button on the bottom of the blank for 
centering the blank in the blocking die. 

Despite the growing importance of other methods, 
drop forging will remain the primary method for 
many years. In the hands of a skilled operator, the 
steam-drop hammer is a machine of great flexibil- 
ity. For contract shops, in particular, it is hard to 
see how it can be replaced. 

The principal problems are the high maintenance 
costs, the difficulty of getting skilled operators, and 
the noise and vibration that go with hammer 
forging. 


hammer isolation 


Improvements in design and the wider use of 
isolated mountings (see below) will help to some 
extent, yet by its nature the forging hammer is 
a self-destroying instrument. The large stock of 
spare piston rods which the forge shop must main- 
tain will not be eliminated by these improvements 

More effective in boosting forge output will be 
changes in working conditions and incentives. Hot 
weather may drop production as much as 40% 
At least one plant has found that this drop can be 
eliminated by improving the working conditions 

Mounting drop hammers on spring isolators and 
snubbers has been growing in popularity. Isolation 
may increase efficiency slightly. More important 
are the reduction in maintenance costs and im- 
provement in working conditions. Cracking or spall- 
ing of the concrete foundation blocks is reduced 
The elimination of ground shock not only makes 
for better working conditions around the hammer, 
but cuts interference with other operations in the 
plant and disturbance to adjacent property owners 
It seems likely that nearly all hammers installed 
in the future will be spring isolated 


impact forging 

A new and mechanized departure from familiar 
hammer forging is impact forging, in which the 
dies, mounted on the ends of horizontally opposed 
double-acting air pistons, meet to strike the blank 
in mid-air. Because air behind the pistons is metered 
in fixed-pressure “shots”, the rams, called impellers, 
move as projectiles at great speed, striking 
a blow eight to ten times as hard as normal; and 
because pressures and weights are balanced closely, 


what do buyers want in tomor- 
row’s forging hammers? 


Better valves 
Stronger piston rods 
Faster die changes 
Better locking devices 
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energy of unpact is absorbed by the rams withoul 
rebound, so there is no transmitted vibration and 
the usual elaborate hammer foundation is not neces- 
sary. Dies meet for less than 1/3000 sec, so haven't 
time to absorb heat from the work; in fact, heat 
created by molecular rearrangement of the blank 
makes reheating between blows unnecessary. 

Each pair of dies strikes the work only once, but 
units are so compact they can be mounted side by 
side. Mid-air positioning makes automatic handling 
necessary, so both induction heating and blank 
holding are done on conveyors. A turbine bucket 
for a turbojet, for example, is made in two blows 
at a rate of 50 a minute. Because the blank is struck 
simultaneously from both sides, molecular flow is 
minimized and a quarter less energy is required 
for shaping. Stroke can be suited to the job, and 
intensity of blow adjusted quickly, roughly by vary- 
ing air pressure from 60 to 100 psi, closely by 
changing air-admission time. Electronic control 
of sequence of events, electrical interlocks and 
safety devices, automatic adjustment of plane of 
die contact, and pulpit control of the operation are 
incorporated 

This is thus a fully mechanized process at greatly 
increased speed, capable of shaping even the tough- 
est materials with one blocking and one finishing 
blow, and permitting much larger forgings without 
exceeding sane sizes for equipment 


counterblow hammer 

An 80,000 meter-kilogram counterblow hamme: 
developed in Germany has been in operation in 
one plant for several years. It has a force about 
that of a 100,000-lb one-way hammer. Two opposed 
rams operate at relatively low speed (9 fps) with 
an action on the metal more like a press than a 
hammer 

All the energy of the rams is absorbed by the 
work without recoil. This hammer has been of 
primary use in making unusually large steel forg- 
ings. For one job the die blocks weigh 25 tons 
each and are 154 in. long. The forging blank weighs 
9000 lb and the finished forging 8400 lb. Repeated 
blows are struck to shape the piece 

A 125,000 meter-kilogram hammer is being de- 
signed under an Air Force contract. The counter- 
blow hammer represents an intermediate stage of 
development between the conventional hammer and 
the impacter. Because the impacter appears to have 
all the advantages of the counterblow, plus others, 
it is doubtful that the counterblow hammer will 
become a popular forging method 


press forging 

From a slow start, the press has gained rapidly 
in popularity. In the past few years, both mechanical! 
and hydraulic presses in a wide range of sizes have 
been installed in mass-production plants. 

Press forging is more satisfactory for high- 
strength aluminum and magnesium alloys which 
tend to shatter under a hammer. Many forging 
plants that have used presses maintain that they 
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il produce as good a steel forging 4 the hammet! 


although the basic reason may be that press 


operators can be trained easily, hammer operators 

tuke time, Also, pre production 1s faster. Auto- 

mobile crankshafts for example, are made at 150 

per hour, compared with 50. Presses are more easily 

sutomated Heated billets can be delivered to the 

throat of the pre ind a conveyor running through 
« bed can take the finished forging out 


Operating co t« favor the forging press In mak- 
ng automobile crankshafts, a 12,000-Ilb steam ham- 
mer must be used, and the steam cost Is $6 per hr, a 
that is based on consumption of 10,000 lb of 
wr hr at 60 cents per 1000 Ib. On the other 
hand. a 6000-ton forging pre requires a 400-hp 
motor for drive, and hence electric power Costs about 
half as much a steam 

re more favorable 


Maintenance costs for the press ¢ 


than the hammer. In the latter, wear 1s experienced 
n the pistons and slide Foundations are a probiem 
Reduce rol in connection with the press can 


be included in the automatic handling They deform 
the billet to establish proper gral! flow and to 
educe the work of the die 

If automatic gaging means are set up in connection 


with the reducer roll the heated billet will be 


topped at an exact point with re ference to the rolls 


Then, when the billet 1 reduced, the indentation of 
the metal will be exactly placed to tablish the 
jesired flow lines and also to reduce the work to be 


done in the forging die 


Die costs are about the same as for a hammet 
but die life omewhat better. Wear rather than 
hock the limiting factor and there ! hope for 
eal improvement. A 5° chrome die steel promises 


ibout double the former die life 

One of the best lubricant found to date for press 
forging dies is deflocculated graphite in oil. If ap- 
phed to the dies when warmed to 150-200 F., the 
material apparently penetrates the surface and may 
nearly double the die life 

In actual use of the dies, a water spray | help- 
ful to cool them and extend thei life 

Another important way to extend die life 1s to 
descale eated billets after they leave the furnace 
This is accomplished by spraying the billet with 
cold water at 1500 p The scale pops off, and can 


conducted to dump carts by conveyors 


heavy-press program 

Hydraulic presses of up to 50,000 tons capacity 
ire now being built under Air Force stipulation for 
making hirge aluminum forgings According to pres- 
ent thinking in the forging industry, future in- 
justrial needs can be met by the use of machines 
sp to 15,000 tons capacity and the larger units will 
be employed only for military parts 

Some cf the thinking of the aircraft designer will 
influence commercial use of large aluminum forg- 
ings. He wants to eliminate assembly of bits and 
pieces to save manhours Weight savings are im- 
portant. There is large latitude in part configuration, 


and it can be placed where needed 
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what do buyers want in tomor- 
row'’s forging machines? 


Better protection of wearing parts from 
dirt and scale 

Greater variety of diameters and lengths 
Less vibration in cold headers 

Automatic stopping when coil runs out in 
cold headers 


Questions about large aluminum forgings that 
must be resolved in the future are: How large a 
forging can be made? What are the practical limits 
for height of flanges, draft angles, minimum thick- 
nesses of webs, size of fillet radii, and tolerances 
on length, thickness and straightness? Will machine 
tools be available to convert a forging to a finished 
component? With present tolerances, thicknesses 
ind draft angles, the majority of large forgings must 
be machined extensively. It is hoped the large 
presses now being built will assist in reducing the 
amount of machining required. 

Experience so far on the 18,000-ton press has 
been good, in respect to draft angle (5 in practical- 
ly all cases), fillet and corner radii relatively small. 
Machining has been relatively simple, but warpage 
has been appreciable, leading to much straightening. 
However, it is hoped that the products of the larger 
forging presses may decrease machining as much 
as 25°, while making much larger savings in other 
fabrication expenses 

Dies for the heavy presses are going to be a serious 
problem. Die blocks are available in the required 
sizes and materials, but the sinking of impressions 
will overtax present facilities To sink the dies for 
one part proposed for a heavy hydraulic press on 
a large automatic machine with tracer control was 
estimated to require more than 100,000 hours in 
excess of ten years What's more, no one knows 
yet how to handle the problem of die yield under 
high pressures. This 1s a big problem with the mono- 
lithic throatless press described further on 

Obviously improved methods of making large 
dies must be developed. Segmental dies appear 
feasible and may be one answer except for the 
yield problem. Dies cast o! hubbed may be another 

It's likely that tolerances on large press-forgings 
can be reduced by using matched, guided dies, or 
die sets, and possibly a finishing operation in ac- 
curate dies with accurate temperature control 

Most of the large forgings for aircraft will be 
beams (as for wing spars), bulkheads, and ribs. The 
problem will be te produce thinner webs, relatively 
speaking, and put the metal only where needed 
for strength. Both design and forging practice will 
help. Punch-outs and simple machining will remove 
excess metal; thinner webs will be achieved by 
maintenance of high temperature during forging, 
proper lubrication and good die surfaces. 
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monolithic threatless press 


Presses as large as 200,000 tons are desirable fo: 
the present “large-press program” of the Air Force 
Presses of conventional design of high tonnage are 
extremely costly, and of over 50,000 tons almost 
impossible to manufacture as of now 

By utilization of a new and different principle 
presses of up to 200,000 tons may be possible 
Essentially the idea is to replace the mass of steel 
used to tie together the top and bottom of a conven- 
tional press with a “static pressure” provided by a 
concrete block enough heavier than the paximum 
pressure in the press to insure rigidity and no dis- 
placement. This is essentially a building of concrete. 
in which the floor supports the press baseplate, and 
the crown is attached to the ceiling. The moving 
platen is actuated by hydraulic rams reciprocating 
in hydraulic cylinders incorporated in the crown 
This permits 360° access to the work because there 
are no columns or tie rods, uses less steel, avoids 
problems of machining the necessary massive parts, 
and looks as if it will reduce press cost 


forging machines 


The forging machine, or upsetter, was developed 
to gather or upset metal to form bolt heads. This 
original purpose has been broadened to include a 
variety of forging work including not only upset 
but displacement operations 

The forging machine is essentially a form of hori- 
zontal double-acting press. In a heavy cast-steel 
body a stationary and a moving die plate grip the 
work while a heading tool moves against the stock. 
forming it into the cavities in the dies. The forging 
machine provides a fast, relatively trouble free meth- 
od of forging. When production quantity justifies 
the tooling, it is usually to be preferred over other 
methods. Modern forging machines produce parts 
in fewer steps than were previously required 

Upsetters in sizes up to 6-in. bar will continue 
in strong demand. Machines up to 10 in. were used 
during the last war, but there is little need for the 
larger sizes today and it seems unlikely that this 
situation will change in the next few years 

Cold headers are generally automatic in operation 
Where production is high, hot-forging machines 
have been equipped for automatic handling but 
there seems little likelihood that this practice will 
become widespread 


cored forgings 


We are now finding that cored forgings, in steel 
or brass, offer attractive possibilities for cutting 
costs. Savings come primarily from reduction in 
weight of material and number of subsequent ma- 
chining operations. As compared to flat die work. 
in cored forging the pressure exerted upon the billet 
is applied by the movable core. The desired shape 
is produced by internal displacement of the billet 
throughout the die cavity. The process, used in 
England for a number of years, is comparatively 
new in this country, and greater success and ex- 
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tension of use will come with experience. Both 
aluminum and titanium can be worked by the 
process, according to experiments 


kneading 

An unusual process of forming, called kneading, 
is used, particularly in business-machine plants, to 
apply raised numbers and letters to the periphery 
of a disk or segment. The part, firmly supported to 
prevent buckling, is rolled repeatedly, with steadily 
increasing pressure, over intaglio dies. This upsets 
the rim and produces the characters. Such parts, 
in the finished machine, print letters and numbers 
selectively through an inked ribbon 


roll forging 

Many forge shops are finding out that hammer: 
or press time is saved by preforming blanks by 
rolling. If pieces with an offset are to be made, 
two blanks are tapered, necked down and twisted 
so that the deformed blank can be placed directly 
into a double-impression die for finishing forging 
Use of a two-part blank in this case balances the side 
thrust on the dies and reduces wear. 

In other cases, forging rolls work the metal, in- 
crease a partial length, taper that portion, and leave 
an undisturbed part that can be upset. Thus, most 
of the break-down work is done in one pass through 
speedier forging rolls, leaving the finishing oper- 
ations for the hammer. Better distribution of grain- 
flow lines and a stronger product result. However, 
it is well to investigate additional heating problems 
that may arise 

Roll forging is also applied to the production of 
some finished parts, such as axle shafts, leaf springs, 
and automatic shift levers 


quality control 

Improved yield of forgings and reduced die costs 
follow the introduction of quality-control methods 
into the forge shop. Even under conditions approach- 
ing a jobbing basis, increased yield amounting to 
6% or more per hundred pounds of stock is reported 
This result is being secured despite the variable 
quality of steel now produced. By making the die 
cavity to the low limit of the forging, die life is im- 
proved and flash is reduced 


forging dies 

Improvement in die steels can be expected. There 
is a considerable cost differential in present die 
steels. The most commonly used die blocks cost about 
19 cents a pound, while the higher alloys range from 
35 to 45 cents. This differential has made the forging 


“Upsetters need an easier system for setup 
and tool alignment. There should be a bet- 
ter method than the present one of shims by 
trial and error.” 


—CHIFF INDUSTRIAL ENGINEER, ELECTRICAL HARD- 
WARE COMPANY 
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ndustry slow in adopting these steels uniess they 
were sure of enough production to justify the 
difference 

With the increased volume of materials that are 
hard to forge, die material becomes more critical. 
Development work is centered especially in die 
teels for press forging. One new steel, a low-carbon 
high-nickel, high-molybdenum steel, has the un- 
isual property of higher hardness at higher tem- 
peratures up to about 1050 F 

Makers of forging dies find that it is economical 
to purchase die blocks in standard sizes, and nor- 
malized, quenched and tempered to say 340-375 
Brinell. By using prehardened steel that can be ma- 
chined without excessive difficulty, it has been found 
that one can avoid hardening after diesinking and 
thereby avoid chances of warpage 

If templets are required as guides in making forg- 
ing die blocks, it is economical to use flat-ground 
stock and to cut to the scribed outline using a band- 
saw equipped with a filing attachment 

Lead casts from dies are conveniently checked 
on a universal head and surface plate 

Various experiments have been made in producing 
forging dies by hubbing to reduce sinking time but 
the method has never had widespread application 
Cast dies produced by shell molding are now felt 
to be more promising. Dies cast close to finished 
dimensions would eliminate most of the machining, 
at the same time reducing the amount of die ma- 
terial required 

The volume of machining required on dies for 
large forgings, as has been found in the heavy- 
press program, is getting out of hand, making some 
uch development imperative 

Short cuts or substitutes developed for large dies 
can then, in all probability, be applied with equal 
success to dies of more conventional size. 


flash removal 

Trimming off flash from forgings often requires 
more thought than it is given. Flash represents steel 
wastage, and can often be reduced by quality-con- 
trol programs and making the die cavity to the low 
limit of the forging 

Life of trimming dies can be extended by weld- 
ng a hard-facing compound on the cutting-edge 
areas and grinding to finished dimension. The back- 
ing material need only be low-carbon steel. 

Design of the trimming dies must often include 
supporting elements, like die cushions, to prevent 
the part from twisting under the punch because of 
unequalized cutting loads. Rolling of the part is 
particularly likely to happen, if the forgings are 
slightly out of match 


descaling 

Scale has always been a problem in forging steel. 
It accounts for much of the die wear, represents a 
waste of material, and makes it more difficult to 
hold close tolerances 

Improvements in heating and faster handling can 
and will do much to reduce the amount of scale 
formed. Scale must still be removed from completed 
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torgings. The standard method of doing this, pickling 
in acid, is messy and time-consuming 

One new procedure is to dip forging in a chemica! 
solution at room temperature before heat treatment 
Upon water, or—with most steels—oils, quenching 
the scale explodes from the surface 

Continuous blast cleaning is also attracting in- 
terest for descaling, with scale removed from forg- 
ings as large as automotive crankshafts 

More extensive adoption of such methods will 
come during the next decade, with the reduction 
in the amount of scale originally formed a big item 


manipulators 

By taking a leaf out of steel-mill practice, the op- 
erators of large forging presses and hammers now 
use mechanical manipulators to handle large billets 
between heating furnace and the forging dies. Some 
of these machines operate on tracks and have a boom 
with universal movements. The practice of using 
manipulators avoids a number of reheats in certain 
cases, reduces the number of operators and helpers 
required, and speeds up the production process 


bar or billet heating 

The heating method depends on the size and 
shape of the work and, to some degree, on the 
material. Obviously, the car-bottom furnace is here 
to stay for large billets and blooms. But for bar- 
stock, the slot-type and rotary-hearth furnaces now 
have competition. Although these furnaces are both 
flexible and economical, they may permit scaling and 
an interruption to forging can spoil a large number 
of billets in the furnace. 

Both scale and spoilage can be reduced by rapid 
heating of the work. Radiant gas heating and induc- 
tion heating have, therefore, been growing in popu- 
larity. Both methods lend themselves to automat « 
handling. Another advantage is their ability to heat 
only that portion of the billet that is to be forged 

At first induction heating was confined to work 
of rather small cross section, but it has already de- 
veloped to the point that crankshaft and shell have 
been heated and it may be expected to extend to 
even larger work. 

Gas radiant heat is typically applied in vertical 
slot-type furnaces through which the work passes 
on a chain conveyor that delivers the heated pieces 
to the operator. 

Both methods are confined primarily to mass pro- 
duction. In this field, they will be extended at a 
fairly rapid rate. With the improvements that are 
to be expected they should, in another ten years, be 
standard methods for heating in production forging. 

Salt-bath heating has not been extensively ap- 
plied in forging as yet. It provides a slow, even 
method of heating that is completely free of scale. 
Beyond that it leaves a salt deposit on the work. 
This salt deposit can have important lubricating 
effects on the dies. 

It is possible that the development of special salt 
baths for extrusion of steel may result in a broader 
use of this method for forging. Some of the harder 
materials to forge may be conquered in this way. 
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Extrusion is one of the simp- 
lest and most inviting methods of working metal. 
First applied to lead, its history has been one of 
progressive application to harder and more difficult 
materials and to heavier and more complex shapes. 

Most of the development has been within the past 
quarter-century—one is even tempted to say within 
the past decade. 

There are two basic types of extrusion. In direct 
extrusion, a billet of hot metal is pushed through 
a die to form rod, bar, tube, or shape which is cut 
to length. In impact extrusion, a slug is placed in 
a die and struck by a punch to extrude metal up 
around the punch or down through the die. 

Copper, brass, and bronze were the first metals, 
other than lead, to be extruded in quantity. Copper 
for electrical applications and architectural bronze, 
in particular, provided the bulk of the work for 
extrusion presses. In recent years aluminum, and to 
a lesser extent magnesium, have become important 
Structural aluminum extrusions have virtually re- 
placed bronze and have begun to compete with wood. 

With the development of porthole dies, complex 
hollow extrusions in the light metals can be pro- 
duced economically. The porthole die eliminates 
the need for a double-action press, supporting one 
or more mandrels on a spider that is part of the die. 
Metal extrudes through “portholes” in the spider, 
then welds together as it passes over the mandrel 
and through the shaped die. The volume of extruded 
aluminum has nearly tripled in the past five years. 

Presses of larger size are being built and extru- 
sions will provide an economical substitute for forg- 
ings, especially in aircraft, as larger cross sections 
become possible. The largest present presses in the 
United States are 5500 tons. Two 13,200-ton presses 
from Germany, one for aluminum and one for mag- 
nesium,are being erected. And as part of the heavy- 
press program, new extrusion presses of 8,000, 
12,000, and 20,000 tons have been ordered. 

Tubing of high-nickel alloys has been extruded 
for several years and recently experimental extru- 
sions of titanium have been made successfully. How- 
ever, the most important developments in extrusion 
during the next decade are likely to be with steel. 
Steel propeller blades are extruded in three steps 
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to produce a tube with internal taper and ears that 
become leading and trailing edges when tube is 
flattened. A whole series of machining, blanking, 
forming, welding, and brazing operations are elim- 
inated plus almost 50% saving in material. 

Direct extrusion of steel tubes, bars, and shapes 
is now being undertaken by five companies that are 
installing equipment to use the Ugine-Sejournet 
process with molten glass as a lubricant. Several 
of these are already in operation. 

The first reports of this method had the lubricant 
applied as a spun-glass blanket rolled around the 
heated billet. Developments of this method are to 
be expected. Perhaps glass can be sprayed on as 
a frit prior to heating. It is possible that the right 
combination of die material, temperature, and extru- 
sion speed can be found to eliminate seizure in the 
chamber or die with even simpler lubrication. Heat- 
ing in salt baths may not only prevent scale but ap- 
ply a salt coating to serve as lubricant. 

Such simplification of procedure is already show- 
ing up in cold extrusion. Cold extrusion of steel, 
an overgrown variant of impact extrusion, usually 
starting with preformed cups, at first required a 
phosphate coating on the blank. It is now done in 
standard equipment with conventional lubricants 

Whenever there is enough quantity to justify the 
relatively moderate die cost and the design can 
employ a uniform or tapered cross-section, extru- 
sion becomes the most attractive production method 
In addition to the savings from the elimination of 
other operations, extrusions can be made to close 
tolerances with smooth surfaces. 

During the next ten years, the extent to which 
extrusion is employed is likely to expand enormous- 
ly. Direct extrusion will be employed not only 
for bars, tubing, and shapes, but for the production 
of individual parts. Impact extrusion will outgrow 
its long association with collapsible tubes (though 
this will remain important), and will be used in- 
creasingly heavy parts. The impacter, tooled for 
extrusion, will speed this development 

It is possible, even likely, that all structural steel 
will eventually be extruded. A start in this direc- 
tion will be made with tubing and shapes in the 
next few years. 


4 
\ 
ry 
i 
J 
4 
| 
2 
‘ 
5 


at 

4 

D anniversary tissue : 
q 


ORE and more, leading manufacturers are 

turning to pressed metal parts to improve 
their products and to obtain greater production 
economy. Presses have proved to be the efficient 
tools of mass production. 


CLEVELAND engineers have kept the design 
of CLEVELAND presses ahead of the demands 
of the times. Recently, they again proved their 
leadership in the press field with the develop- 
ment of the Cleveland Drum Type Friction Clutch 
and Brake. This unit, acclaimed “The Clutch 
that revolutionizes press production”, assures 
foolproof operation, minimum maintenance and 
easy adjustment. 


Ruggedly constructed CLEVELAND presses 
remain “true” even under overloads to give you 
lasting precision. Extra long gibbing assures 
maximum slide accuracy. Years of experience 
prove that maintenance expense is negligible. 


In the years ahead, competition will demand 
far greater production efficiency and economy 
than ever before. Prepare now for tomorrow's 
needs! Check your present press equipment. 
Call a CLEVELAND engineer. Let him show 
you how a new CLEVELAND press will give 
you lasting precision, speed your production 
and give you greater economy! peee 


PUNCHING TOOLS & | 
CLEVELAND 
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Double Crank, Double Action 
Toggle Press, 400 Tons Capacity 


| THE CLEVELAND PUNCH & SHEAR WORKS CO. 


‘ESTABLISHED 1 
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Offices at: New York Chicago Detroit Philadelphio - Lonsing 


It will pay you to investigate the advantages 
and economies of installing your OWN 
Watson-Stillman Aluminum Extrusion Press. 


Since 1950, forty-six independent aluminum 
fabricators have opened the doorway to greater 
savings and increased profits by installing their 
own extrusion equipment. 


Here's why fabricators have installed their own 
W-S Extrusion Presses — 


INVENTORY REDUCTION .. . The cost of 
billets is a fraction of finished extrusion costs. 


In some cases, inventory reduction furnished 
part capital for the extrusion equipment. 


PRODUCTION CONTROL . . . Produce sec- 
tions you want — when you want them. 


QUALITY CONTROL ... Positive quality 
control is assured if you are able to make 
your own sections to conform to your 
standards. 


REDUCTIONS IN EXTRUSION COSTS... 


Extruders are now enjoying substantial sav- 
ings by extruding their own sections. 


Investigate aluminum extruding thoroughly. ~ 


INDUSTRY PREFERENCE IS FOR WATSON-STILLMAN ... THE FINEST EXTRUSION EQUIPMENT IN THE FIELD 
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A TYPICAL PLANT LAYOUT _— 
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WATSON -STULMAN 


Established 1848 
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163 Aldene Road 


For accurate Shaping, Shearing, Forming 


Cincinnati Shapers 


Cincinnati All-Stee!l Shears 


Cincinnati All-Steel Press Brakes 


Write for Catalogs 
THE CINCINNATI SHAPER COMPANY 
Cincinnati 25, Ohio 
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HORIZONTAL BULLDOZER 


On heavy bending and forming opera- 
tions this ‘versatile Elmes Hydraulic 
Press will save you time and money. No 
pre-setting or re-setting of press stroke. 
To change jobs, just change dies. Stand- 
ard and special designs, in capacities to 
1000 tons. 


TK 


AUTOMATIC 
OPENSIDE 
PRESS 


* 


REAR VIEW 


This specially designed press accom- 
plishes in a single stroke the shearing, 
riveting, and straightening of forged 
steel work of variable thicknesses. Open- 
side presses available in standard and 
special designs. 


Any Elmes Metal-Working Press 
can be supplied with the new Elmes 
bipeless construction. Drawing & 
Forming Press is illustrated here. 


HOBBING 
PRESS 


For die-sinking and 
hobbing — forming 
duplicate die in- 
serts, multi - cavity 
molds, and single 
molds with unusual 
contours. Capacities 
to 5000 tons. 


FRONT VIEWD 


(SECTIONAL 
cut-away) 


Elmes Pipeless Hydraulic Metal-Working 
Presses employ a revolutionary construc- 
tion principle. The main hydraulic circuit 
has no piping. All high-pressure hydrau- 
lic fluid is conducted through short, 
direct passages drilled in the structural 
parts. As a result, there are no high-pres- 
sure screwed joints to loosen, no oil drip- 
ping from loosened fittings, and no pos- 
sibility of welded joints breaking loose. 
Exceptionally smooth operation virtually 
eliminates vibration. These advantages 


hy 


WRITE FOR 
BULLETIN 1010-8 


Illustrates, describes 
and gives major speci 
fications on Elmes 


make for remarkably low-cost mainte- 
nance. Downtime is practically elimi- See Dis 
nated. Write for Bulletin No. 1011, tributor — of write 
“Elmes Pipeless Metal-Working Presses’. to us direct, 
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How Helping 


modernize power press 


V&0 Dial Feed Produces Batteries For P. R. Mallory 


All of the operations involved in assembling small batteries are 
performed on this V & O Dial Feed, including application of her- 
metic sealing compounds. Affording a compact and integrated method 
of production, this Dial Feed is an example of the advanced type of 
power press tooling V & O is equipped to engineer and build. 


V & O Dial Feeds may provide just the techniques you need to 
improve metal stamping or parts assembly operations. It will pay you 
to investigate what these feeds can do to save motion and space 
combine assembly operations, overcome shortages of skilled personnel 
and reduce costs of small parts manufacture 


OTHER EMHART PRODUCTS INCLUDE: 
PLASTIC BOTTLES, RODS, 
MACHINES Shes TUBES, SPECIAL SHAPES 


PLAX CORPORATION 
of Emhart Wig Co Subsatary of Emhart Mtg Co 
PORTLAND. CONNECTICUT _ HARTFORD |, COMMECTIONT 


WIGH SPEED 2 GLASS MAKING 
AUTOMATIC PRESSES 3 


WENRY & WRIGHT MARTFORD-EMPIRE (0. 
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Leading Companies 
operations 


‘ On Its Back, this V & O press provides 
“f a “cushioned” method of sizing sintered 
bronze bushings, avoiding the hazards nor- 
mal press operation would present for a part 
of this type. It is easier to get parts in and 


out of the press. 


Production Increases in 
secondary dicing operations, ranging 
from 28% to 500%, are reported by 
companies employing the V & © Feed- 
)-Matic® the mechanical punch 
press feeder that lengthens die life, 
simplifies operator motions and ime- 
proves safety. 


New High Speed Press, sates: 


in V & O line, features maximum 


rigidity and minimum vibration. It is 
designed specifically to meet today’s 
need for precision metal stamping at 


highest speeds. 


Only the best is good enough 


THE V & O PRESS COMPANY 


Division of Emhort Mfg. Co. 


DESCRIPTIVE CATALOGS Catalogs containing BUILDERS OF PRECISION POWER PRESSES 
complete specifications and opercting details AND FEEDS SINCE 1889 

on V & O Precision Power Presses ond Feeds 

ere avoilable. Please write The V & O Press HUDSON NEW YORK 


Compeny, 301 Union Turnpike, Hudson, N. Y 
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5 and DIRS 


K-B punches (a) and die buttons (g) are locked in standard 
or special retainers (Cc) which are mounted on the die 
shoes. A spring-loaded ball lock (p) produces positive 
radial alignment and vertical locking; no additional key- 
ing is necessary regardless of the size or shape of the 
punch, Up to 4%” stock can be pierced. R-B punches and 
dies are easy to Hanests push and twist and they're locked. 
They're easily removed, too. Retainer holes (€) provide 
for insertion of tanged tool which releases ball and allows 
instant removal, 


IN DIE DESIGNING 


R-B standardized retainers are avail- 
able in three shapes and many sizes, 


IN DIE CONSTRUCTION 
R-B punch and die retainers and special 
retainers are quickly, easily and accu- 


IN DIE OPERATION 
HERE'S WHERE YOU REALLY 
SAVE. R-B punches and dies cut press 


and where necessary, R-B special re- down time for replacement to a mini- 


ely 1 ed withe special ma- 
taimers can be supplied. You save “time rately mounted without - - mum. They're instantly removed 


on the board” because you are working chining. With them, you can save much quickly changed — yet accurately aligned 
with standardized equipment. of your skilled die-makers’ time. when locked. 

TOOL STANDARDIZATION IS THE BASIS FOR EFFICIENT AND ECONOMICAL PRODUCTION 

WITH R-B YOU GET THE ACCEPTEI! NDARD OF THE SHEET METAL INDUSTRY—IN STAND 

ARD DESIGN FEATURES THAT SAVE NEERING, DIE CONSTRUCTION AND OPERATION 


ALLIED PRODUCTS CORPORATION 


RICHARD BROTHERS DIVISION 
DEPT. 63 © 12605 BURT ROAD © DETROIT 23, MICH. 


 ALLIED’S FOUR 


“PRECISION. 


Please send me your 52-page free catalog. 
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CHAMBERSBURG ENGINEERING COMPANY 


CHAMBERSBURG © PENNSYLVANIA 
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Assembly speed is doubled 
using Multipress to crimp a 
small brass contact to pen- 


20,000 mop clamps o doy 
is cost-cutting speed of 35- 
ton Multipress using roll-feed 


Dies stay sharp twice as long 
when Multipress is used in 


type flashlight cases 


Six hours saved on every 100 
finished units as famous elec- 
tric cleaner plant adopts Mul- 
tipress to clean cast housings 


Ne down-time for repairs in 
7 years for Multipress used 
to bend tabs and arch locks 
on steel clamps at high speed 


and 4-stage dies 


Output is beested by 100% 
by famous toy train moker, 
staking 6-part assembly to- 
gether with Multipress 


trimming flash and gate from 
die castings 


At twice the speed of pre- 
vious method, Multipress os- 
sembles bolts on electrical 
insulator holders 


Speed doubled on delicate 
job of drawing thin phosphor- 
bronze tubes used in forming 
sensitive thermostat bellows 


Less operator fatigue noted 
as Multipress Midget assem- 
bles two check valves to 
main valves at 450 per-hour 


Scrap losses drop sharply 
as Multipress doubles staking 
speed on high precision vot- 
ing-machine counter wheel 


1600-per-heur rate slashes 
production costs when 4-ton 
Multipress is used to broach 
serrations on small coms 


In only four stages, Multi. 
press deep-draws a precision 
ordnance part formerly re- 
quiring 8 draws 


Speaking Trends... 


Thousands of actual Multipress installations prove 
that its smooth, oil-hydraulic power control is the 
surest answer to growing demands for faster pro- 
duction, better quality control, quicker tool chang- 
ing, safer operation, and lower scrap losses. 


It offers complete, stepless adjustability of ram speed, 
pressure and stroke length. Manual and automatic 
models in a complete range of sizes and capacities 
up to 50 tons. 


Pressures build up instantly after the ram contacts 
the work. There's no hammer-blow impact on either 
the work or tooling. 


With Multipress Index Table Feeds, parts or assem- 
blies can be loaded on fixtures at several points 


The DENISON Engineering Company 


1164 Dublin Reed, Columbus 16, Ohie 
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around the table dial — by two or more operators, 
if necessary. The fixtures index automatically under 
the press ram at speeds up to 70 per minute. 


Automatic time delay, for ram dwell or hold-down 
needs, is easily provided with Multipress. 


In fact, Multipress offers such a wide choice of 
valving, ram controls, auxiliary feeds, operating 
accessories, and tooling attachments — all easily 
interlocked with the press ram action — that it has 
become one of industry's most versatile tools for 
low-cost production and assembly. 


Write for complete Multipress information today. 


DENISON 
drOlklicz 
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Tools: for Sheet Metal Worl. 
~~ 
This modern Niagara plant is the result of an un- 
72 years of and accomplish, 
ment under one management ... that of its founders 
NIAGARA MACHINE & TOOL V 
TOOL WORKS BUFFALO 11,N.Y. 


POWER MACHINES AND TOOLS 
MACHINERY 

Squaring Shears 
Mechanical Presses Rotary Shears 
Hydraulic Presses Bench Shears 
Press Brakes Lever Shears 
Squaring Shears Lever Punches 
Rotary Shears Slip Roll Formers 
Flangers Groovers 
Slip Roll Formers Seainers 
Groovers Folders 
Seamers 
Folders Hand Tools 
Rotary Machines 
Equipment 


Electric Automatic 
Welders 


DISTRICT OFFICES: DETROIT + CLEVELAND = 


HAND OR FOOT OPERATED 


LS x 
& 
> 
YORK + PHILADELPHIA 


Look what you 


, IN PLANT AFTER PLANT, 
the Henry & Wright Dieing Machine 
is proving that it can do the work of 
5 to 10 conventional presses. It is con- 
stantly establishing new record highs— 
in the number of pieces produced per 
stroke and between grinds, in produc- 
tion rates, in reduced labor costs, and 
in the variety of intricate parts it can 


TYPICAL PARTS PRODUCED 
COMPLETE-PER-STROKE BY 
H&W DIEING MACHINE 


can save NQW... 


Design provides unobstructed view of tools from all 
aa 


handle accurately and cheaply via pro- 
gressive stamping. 

As a cost-conscious executive ... as a 
man responsible for production econo- 
mies . . . you will certainly want to 
investigate the many advantages of the 
Henry & Wright Dieing Machine. They 
are available now—they will put you 
years ahead. 


ADVANTAGES OF HENRY & WRIGHT 


DIEING MACHINE 


Low center of gravity permits high operating speeds 
with minimum vibration. 


Greater area of guiding surface than obtained in con- 
ventional presses. Four-post guide to the upper cross- 
head insures precision alignment of punch and die 
throughout the stroke. 


Upper crosshead receives only the pressure necessary to 
perform the work in the die, while the corresponding 
unit in the conventional press receives not only this 
pressure but also the angular pressure from the crank- 
shaft, which tends to force the punch out of alignment 
with the die. 


A pulling — not a pushing — stroke is applied to the 
punch, 


Machined surfaces on all four sides of die bed and 
upper crosshead simplify design and installation of 
special feeds and tool attachments. 


Reduced set-up time for dies, feeds, and stacking chutes. 
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ahead with H & W | 


Now the decision can be made to use 
the economies of high-speed progressive 
stamping for parts which previously 
were die-cast or stamped out on gangs 
of presses performing individual opera- 


tions. Large Dieing Machines make this 
possible. Built to the same basic design 
as the smaller models, the heavy units ys * 
will stamp and form complete parts out 
of medium and heavy-gauge sheet ma- 
terial. The capacity of Henry & Wright 
Dieing Machines now ranges from 25- 
ton to 2500-ton pressures. 


HENRY & WRIGHT 350-TON DIEING MACHINE 


HENRY & WRIGHT 60-TON DIEING MACHINE 


WRITE FOR CATALOG Capacities from 25-ton to 2500 tons Inclusive. Machines HENRY & W RIGHT 


of capacities up to 400 tons are listed in this catalog. Machines of greater than 400 tons capacity 
ere tailored for the particulor work. Write: Henry & Wright, 481 Windsor St. Hastford 5, Conn. 
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HEADQUARTERS 


Above is a view of the new wing recently added to our engineer- 
ing department. 

Increasing this important function of our business means that 
we have increased our capacity and ability to help you solve 
your forging problems! 

The door is always open. Bring your prints and samples of hot 
or cold forging jobs. No obligation, of course. 


MACHINERY COMPANY 


TIFFIN, OHIO — SINCE 1874 


GESIGNERS AND BUILDERS OF MODERN FORGING MACHINES * MAXIPRESSES REDUCEROLLS * COLD HEADERS BOLTMANERS WUT FORMERS TAPPERS © MAILMANERS 
Hartford Detroit Chicago 
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FEED IT AUTOMATICALLY WITH A 


Take a long, close look at auto- 
matic press feeding. Here may be 
the answer to (1) needed Jroduc- 
tion increases, (2) more efficient 
plant layout, and (3) easing of 
manpower problems. 


Single roll feeds, double roll 
feeds, stock straighteners, oilers, 
scrap cutters, coil reels .. . all 
types of feeds and auxiliary 
equipment can be furnished on 
the many types of Minster 
presses. 


MINSTER 


THE MINSTER MACHINE 


Even more important, Minster 
presses are built with the extra 
rigidity and accuracy so neces- 
sary for automatic production of 
high accuracy parts. Minster's 
P2 Piece-Maker Presses, in par- 
ticular, offer a standard of press 
alignment accuracy never before 
achieved. Intricate stampings 
with finest progressive dies are 
now a production reality. 


Get the facts. Send part sam- 
ples and die drawings for our 
press and feed recommendations. 


CO., MINSTER, OHIO 
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IN THE GREAT-GROWTH 
DECADE AHEAD 
YOU CAN PUT YOUR 


DUSSELL 


PUNCH PRESSES 


If you are making long-range plans for machin- 
ery and equipment, consider ROUSSELLE PUNCH 
PRESSES. You will want to buy the best—equip- 
ment that will give you dependable profit- 
building service for years to come. We would 
advise you not to make your decision until you 
have discussed your Punch Press problem with 
us. We have twelve models from which to 
choose. 


We invite your inquiries. 


* OBI PRESS 


A rugged Open Back Inclinable Press designed for ef- 
ficient low-cost production. 


HORN PRESS 


Adjustable bed provides wide range of die space. Bed 
easily removed for horning dies or special applications. 


* DEEP THROAT 


Can fabricate large pieces and jobs requiring more 
working space due to throat depth. 


SERVICE MACHINE COMPANY 


DEEP THROAT 7625 So. Ashland Avenue Chicago 20, Illinois 
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Lower costs through greater rate of 
production is the by-word at Etna. Regardless 
of your requirements for swaging 

machines, tube mills and tube cut-off 
machines, Etna engineers have the know-how 
to affect a better answer. For more than 

half a century, the Etna Machine Company 
has progressively developed a sales and 
service organization that today stands ready 
to give you prompt and efficient service . . . 
anywhere in the world. Write, call or 

wire regarding your specific job problems. 


MACHINE COMPANY 


FOR ETNA SALES AND SERVICE... 


ART THOMAS MACHINERY CO. 
Los Angeles 58, Califorma 


BLACKMAN & NUETZEL 
MACHINERY CO. 

Kansas City, Missouri 

St. Louis 8, Mo. 


BRYANT MACHINERY & 
ENGINEERING CO. 
Chicago 6, 


J. L. OSGOOD MACHINERY & 
TOOL CO 
Buffalo 2, N.Y. 


JOSEPH C. JONES COMPANY 
Successor to JONES & YODER 

New York 16, N.Y. 

MOTCH & MERRYWEATHER 
MACHINERY CO. 

Cincinnati 2, Ohio 

Cleveland 13, Ohio 

Dayton Ohio 

Detroit 2. Mic 

Pittsburgh 22, Pa. 


OATIS MACHINERY CO. 
ft Wayne 6, Indiana 


Indianapolis 4, Indiana 

Toledo fo, Ono 

SHIPLEY MACHINERY CO. 
Swaging Machines Only 

Philadeiphia 2, Pa 

COMPAGNIA ITALIANA FORME 
ACCIAIO 

Milano, Italy 


DeMAG. A G 
Duisburg, Germany 


GASTON MARBAIX, INC. 
London S. W. England 


J. RYDER MACHINERY CO., LTD. 
Hamilton, Ontario 

Montreal 9 Quebec 

Toronto 5, Ontario 

Windsor, Ontario 


MARBAIX. INC. 
New York 7, 


THE ETNA MACHINE CO., 3404 MAPLEWOOD AVE., TOLEDO 10, OHIO 
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CUTS 1 1/4” x 12'-0" 


All Steelweld Shears and 
Presses are heavily built to 
oreat strength and 
rigidity. Their frames are 
all.welded one piece units with 
the bed integral. There are 
no bolted connections to 
leosen or misaliqn. Stresses 
Gre distributed proportionately 
to all parts of the frame 


4 


f you work with metal plate of any thick- 


ness to 1% inch or length to 20 feet, you 
will find many points of advantage in heavy 


duty Steelweld Shears and Presses. Their im 


designs are different from conventional ma 
chines. As a result, they have many exclu- 


sive features not available elsewhere. 


CUTS 1/4" x 18'-0" 
Controls are conveniently 
located at front and right end 
The closely spaced, spring operated 
hold downs hold various 
thickness plates solidly during 
shearing. They are practically 
tool proof and grip the plate 
close to line of cut 


CUTS 3/16” x 6’-0" 


Only Steelweld Shears have a 
pivoted blade. This overcomes 
handicaps of guillotine type 
shears. There are no guides 
or slides to wear and cause 
inaccuracies. Whether small 
or large size, Steelweld Shears 
are heavily built for hard. 
continuous service. 
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Whether or not you are in the market for 


a shear or press, we urge you to send for 


the illustrated booklets below. Get the facts 


on these modern machines that are now 


serving hundreds of varied production jobs 


so successfully. 


SEND FOR FREE BOOKLETS 


SHEARS 


Booklet 2011 
covers piv- 
oted-blade 
construction 
and other 
details. 


PRESSES 


Booklet 2010 
describes 
many out- 
standing fea- 
tures of Stee!- 
weld Presses 


BENDS 1/2” x 20'-0" 


Bending, forming, blanking 
drawing and multiple punching 
are done quickly on Steelweid 
Presses. By making beds of 
long machines extra deep 
deflection is eliminated for all 
practical purposes and straight, 
accurate bends to close 
tolerances assured 


“ 
BENDS 1/4” x 10'-0" 

This popular model is widely 
used for work on steel, aluminum 

ond many alloys. Throats of 
all Steelweld Presses are 18 

deep, permitting unusual 
bending possibilities. Throats 
to deep cre available 

for some models. 


‘THE CLEVELAND CRANE & ENGINEERING CO. 


1440 EAST 281st STREET, WICKLIFFE, OHIO 
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Up-to-date on your 
metalworking machines? 


Here are the answers 


. Bender 


. Notcher 
. Power Punch Press 


. Rod Parter 
. Power Notcher 


. Roller 


hand operated 
Shear— hand operated 
Power Rod Parter or Cutter 
Punch Press — hand operated 
Power Bender 

Power Shear 

hand operated 


Brake 
hand operated 


hand operated 


The machines pictured below are basic metal- 
working machines used in forming, cutting or 
punching small parts when working medium 
and light weight materials. Try your hand, 
if you name all twelve machines— without 
peeking at the answers at the lower left of 
this page— you're an old shop hand. 


ALL MACHINES SHOWN ABOVE are Di-Acro Metalworking 
Machines manufactured by O’Neil-Irwin Manufacturing Com- 
pany. If you would like information on any of them — their 
material forming capacities or specifications— just drop a line to: 
O'Neil-Irwin Manufacturing Company 
811 Eighth Avenue, Lake City, Minnesota 
You'll receive a new 32 page catalog with complete information 
on the 36 hand and power operated models. In addition, the 
catalog contains numerous operating photographs, shows how 
many companies are saving tooling costs and speeding produc- 
tion through use of one or more of these machines and the 
application of ‘‘Die-less Duplicating”’. 

“Die-less Duplicating” is the name given to the original tech- 
nique developed by Di-Acro engineers for forming and dupli- 
cating parts to die accuracy without the use of dies—from this 
also springs the trade name Di-Acro which is lpronounced 
Die-ack-ro. Write today for the catalog—there’s no obligation. 
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IT’S EASY WITH 
WITTEK ROLL FEEDS 


Wittek automatic roll feeds are readily 
attached to any make or size of punch press 
for maximum production. Standard sizes in 
a variety of models meet a wide range of 
press size and capacity requirements. Each ; 
can be used for either push or pull feed in : 
any of the four directions. NG ve 
The operation of the Wittek feed assures 4 
an accurate feed with any coiled material. i 
Standard units are available in various r 
models to accommodate widths of material 
up to 16 inches. Simple adjustments for 
lengths of feed permit quick change from 


one job to another. g 


A typical application of Wittek 
evtomatic roll feed ond reel stand 
for moking punch presses automatic. 


and WITTEK REEL STANDS 


The Wittek reel stands facilitate the handling of 
coiled strip or wire for automatic feeding to punch 
presses and other machines. Several sizes of stan- 
dard reels accommodate a range of coil weights up 
to 800 pounds, with widths to 12 inches on the 
heavy duty model. Each reel can be adjusted to 
any angle and height to meet the particular 
requirements. 

Write for recommendations on Roll Feeds 

and Reel Stands to meet your requirements. 


Model 3-HD Wittek reel stand with avto- 
matically expanding coil holders for easy 
centering of coil ond ovtomatic friction 
brake to prevent overrunning of stock 


WITTEK MANUFACTURING COMPANY ae 


4320 West 24th Place @e Chicago 23, Illinois 
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For years Dake has been in the 
custom-engineered 


forefront of press development, 
working closely with plant engineers 
to provide equipment for rapidly 
changing production needs. New prod- 
fo meet ucts, new materials, and new methods 
all require new press facilities. 


Dake has worked out special press 
adaptations, and designed custom- 
production needs engineered presses for interesting new 
uses. Our engineers will gladly work 
with you in developing the presses you 
will need tomorrow. 


DAKE ENGINE COMPANY 


636 Seventh St. Grand Haven, Mich. 


75th anniversary issue 


| 
4 
4 
ant 


reasons for buying.. PRODUCTO 


DIE SETS 


6. Surface plates, accurate to within .0001”, 
check flatness of ground surfaces and parallelism a 
of die set. 


1. Bushings have an absolutely uniform inside di- 
ameter, resulting in full-bearing and extra long life. 


2. New design die set gives added strength and 


assures accurate location of pin and bushing holes. 


3. Accuracy of guide pins and bushings are checked 
on light guages reading to 50 millionths of an inch. 


To make an accurate die, an accurate die set must 
be used. For this reason, every Producto die set is 
an instrument of precision. 


If planning a new die today, order your die set by 
the new Producto catalog — selection is easy, deliv - 
ery is prompt. 


4. Parallelism and flatness held to close limits 
by rough machining prior to grinding. 


5. Shank, cast as integral part of semi-steel die 
set, can be inserted or welded on all-steel sets. THE PRODUCTO MACHINE COMPANY ¥ 


975 Housatonic Ave, Bridgeport 1, Connecticut 


For Precision Die Sets Fast Call.... 


ALSO MAKERS OF DIE ACCESSORIES, FEEDING EQUIPMENT, VISES, MACHINERY 


SPDSIA 
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ERIE FOUNDRY COMPANY, ERIE, PA. 
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CHICAGO Steel Press Brakes with many exclusive features 
are built in 42 standard sizes in lengths of 4 to 16 feet in 
capacities up to %" steel plate. All models can be ar- 
ranged for wide bed and ram bolsters for large die area. 


CHICAGO Steel Press Brake Mode! 13! 


for small, light sheet-metal work 


For greatly increased useful die life 
on bending and forming operations 
on all makes of press brakes. 


CHICAGO Straight Side Presses. Stondord 
capacities 50 to 400 tons and in lengths of 
4 to 16 feet 


In the almost limitless variety 
of operations on sheet metal 
and steel plate, the CHIcaGco 
steel press brakes are well 
known for their consistent 
production performance. The 
proved all-steel construction 
and the flexibility of design in 
all models offer a versatility 
that is hard to beat. There is 
a CHICAGO steel press brake 
that will meet your require- 
ments. Full particulars and 
recommendations for any job 
will be given upon request. 


» 


SVEEL SENDING FRAKES 
BOK and PAM 


BRAKES 


Embossiny 
A Shearing 
Trimming 
= 
\ 


BENDING BRAKES 


Hand and Power Operated Models 


The ease and speed with which CHICAGO 
steel bending brakes can be readied for any 
of the almost infinite variety of jobs make 
them the universal metal-bending machines. 


Any one of different sizes is quickly ad- 
justable for different thicknesses of material 
up to the rated capacity. No dies or attach- 
ments are required saving die costs and 
setup time — yet duplicate pieces, well within 

‘ the accuracy limits of sheet metal and plate 
work, are easily obtained. 


There is a size and model CuIcaGo bend- 
ing brake that will give you these advantages 
on your metal bending. Full particulars on 
the machines and recommendations for han- 


dling your range of work are available upon —_ CHICAGO Power Bending Brakes for single and quantity runs bending 
- sheet metal and steel plate. Stondard sizes range from 4 to 16 feet 


request. in capacities up to %" steel plate. 
0 
: 

CHICAGO Hond-Operated Box and Pan Brakes. Standard sizes range CHICAGO Power Box and Pon Brakes. Many standard sizes with Can 

from 3 to 12 feet in capacities up to 12-gauge sheet metal bending length of 4 to 10 feet in capacities up to 10-gauge sheet ae 
metol. 


CHICAGO Hand-Operated Bending Brakes. Stondard sizes range from CHICAGO Double Apron Brakes. Single-purpose brakes for high- } 
3 to 12 feet in copacities up to 12-gauge sheet meto! Production work, built in various lengths to suit individual requirements of: 


for sharp or radius bends. 


BENDING BRAKES 
SOX ond PAN SRAKES | 


it 
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 MANUFA COMPANY, 7434 S. Loomis Boulevard, Chicago 36, Illinois 


and your assurance of 


POWER PRESS ‘KNOW-HOW ”’ 
and 
LOW PRODUCTION COST 


Within a year of passing the half-century 


mark in the design and development of power 


presses, Zeh & Hahnemann Co. offers unusual 


facilities and experience in its highly special- 


ized line of endeavor. 


We look forward to the next ten years... and RECLINASLE PRESSES 
de beyond . . . confident in the continued de- 
35 tenn” Guill ue guided. in V-shaped" 
130 tome velopment of power presses, their even et ~~ | 


pressure without springing Rectines te 40 
Full safety equipmeet Easy te operate 


greater utility and application . . . and in 


the important part which will be played in 


all this by Zeh & Hahnemann and its Power 


Presses. 


THE ZEH & HAHNEMANN LINE 


Patent Percussion Power Presses - Open Back Presses 
$.S. Pillar Presses - Double Action Presses Double 
Crank Presses - Punching Presses - Horn Presses 


STRAIGHT SIDE SINGLE Toggle Presses - Arch Presses - Reducing Presses PATENT PERCUSSION 
CRANK PRESSES Drawing Presses - Screw Presses - Special Presses POWER PRESSES 

For fh avy blanking and forming work—a For het pressing brass and non-ferreus 
press that will stand up. All stresses taken Roll and Dial Feeds . Reclinable Type Presses metals, cold pressing steel parts, and prose 
centrally Small elastic deflections do not forging heaviest steel parts Excellent fer 
influence alignment of tools Built with coining, sizing, or strikin 
solid frame, or built up with special tie Uniterm blow—ne over pressure on dies 
rods Larger sizes have pneumatic contre! 


ZEH & HAHNEMANN CO. 


180 Vanderpool Street Newark 5, N. J. 
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Metol Working 


it started with an apple 


Yes, that’s literally how H-P-M got its stort. . . 
back in 1877 when apple cider was big business. 
H-P.M’s founder was an outstanding mechanical 
engineer who also owned extensive apple or- 
chards. He started out to build a better cider 
press and ended up harnessing hydraulic power 
for press applications. 


The first commerical presses built by H-P-M 
were designed to meet the needs of the fruit juice 
industry. But, through “word of mouth” and ex- 
perimentation, these presses soon found their way 


Plastics Compression 
Molding 


into other industries with similar requirements. 


By the early twenties, the application of H-P-M 
hydraulic presses had expanded into a wide 
variety of fields—tankage presses in meat packing 
plants, laminating presses in veneer factories, 
curb presses in grease rendering plants, wheel 
and bushing presses in railroad shops, and steep- 
ing presses in rayon mills, to mention just a few. 
The ability of these presses to provide high pres- 
sures and sustain that pressure over long periods 
was of great importance. 


A Multitude of Production Problems 
Solved by H-P-M Hydraulic Power 


As H-P-M’s reputation in the field grew, it soon 
became a case of—"We have a pressure pro- 
cessing job to do. . . give us an H-P-M press to 
do it!’ Tough production problems were solved 
and bigger, faster operating presses delivered. 


Yes, production on a wide range of metal work 
was stepped up—drawing, extruding, embossing, 
forging, die casting, powder metallurgy, sizing, 


casting straightening, etc. H-P-M also pioneered 
the building of plastics molding presses in this 
country. Salt, carbon, ceramics, rayon, cello- 
phane, wood and asphalt are other materials in 
the process field with which H-P-M presses have 
a close working relationship. 


To American industry, H-P-M hydraulic presses 
mean greater production and lower costs! 
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Achievement . . . our watchword of the past has become H-P-M’s 

challenge of the future. From the beginning, H-P-M’s history shows 

a parade of new, revolutionary press designs and the development 

of better production processes. Yes, the past speaks proudly of 
_ many such achievements. 


And, today, we are looking forward toward even wider hori- 
zons of usefulness. It is our earnest desire to cooperate whole- 
heartedly with every manufacturer to whose production processes 
hydraulic power can be effectively adapted. H-P-M engineers are 
ready to consult with you on your problem . . . no obligation, of 
course. Because, finding the solution to your problem, to us, 
spells... ACHIEVEMENT! 


Put H-P-M’s 75 YEARS EXPERIENCE into Your Production Line! 


Yes, man for man, you'll find the specialized 
experience of H-P-M design and production 
engineers, press building craftsmen and service 
specialists second to none in the country. 


When you invest in a press, make certain of 
getting the biggest possible return on your in- 
vestment . . . buy an H-P-M! 


An H-P-M in your plant is more than a press 
designed and built to fill your specific require- 


ments. It is virtually a guarantee of press pro- 
duction as planned, backed up by an organization 
which has specialized in one field—HYDRAULICS— 
for more than 75 years. 


THE HYDRAULIC 
1002 MARION ROAD 


Whatever your machine or production problem, 
you'll profit by H-P-M’s 75 years of specialized 
experience in the field of hydraulics. Invite us 
in at the planning stage, won't you? 


Builders of Presses for the Metal Working & Processing Industries * Plastics 
Molding Presses * Die Costing Machines * Hydraulic Pumps, Valves & Power Units 


COMPANY 
MOUNT GILEAD, OHIO, U. S. A. 
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FLANGING 


HARDBOARD © WALLBOARD PLYWOOD ¢ LAMINATES 
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i Based on our experience in creating 3,500 differ- 


ent designs ot hydraulic presses...just a few of 
which are illustrated on these pages...we are conti- 
dent that many startling developments are in store 
for the coming decade. Recently, for example, we 


have introduced equipment that is amazing even to 


ourselves: hydraulic presses for cold extrusion of steel 


...others for /ot steed extrusion...a really revolutionary 


line of die casting machines...a series of automatic 


ERIE 


,ENGINEERING CORP | 


BUFFALO. NY USA. 


LAKE ERIE ® 
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high-speed metal torming presses...an unusual line 


ot straightening presses a completely redesigned 


type ot non-ferrous extrusion presses hese are fore 
runners of things to come from Lake Ene. Hydraulic 
presses now available ofter unusual Opportunities Co 
IMprove manufacturing efhiciency and product quality 
Progressive manufacturers are making full use of them 
and at the same time are ever alert for the newer 


types continually under development. 


LAKE ERIE ENGINEERING CORP. 
MANUFA URER 
HYDRAULIC PRESSES ANI PECIAL MACHINERY 
Ottices 


and Plant 
507 Woodward Avenue Buffalo 17, New York 


PRICES IN NEW YORK CH DETROIT 
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er EXTRUSION PRESSES LEAD © CARBON ©§ NON-FERROUS METAL 
Ne 
be BRIQUETTING & BALING METAL POWDER © CARBON © REFRACTORY * GRINDING WHEEL * SCRAP _ 
| 
|} MISCELLANEOUS STRAIGHTENING ° DIE CASING 
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| M ta Ca ‘ deve Limited 
| Metal Working... Pla Molding ... Forging... Metal Ex 
Processing... Rubber Vulcanizing ... Stereotype Molding 
Plywood ..Wallboard ... Briquetting... Baling... Special Purpose 
D:: 


The future of metal forming looks good with 


~VYerson~ equipment 


A new concept of 
rubber pad forming... 
better parts at lower cost! 


Phe new Verson Wheelon Direct Acting 


Press tings new standards of samplicity 
end tu rubber pad forming 
fhe units above is capable oA exerting forming 
fest, S000 puunds per square inch (equivalent f 
feted of 2900 tons), Yet iis only a 
of the size conventional rubber pad press 

7 

EA 
so Ho capensive foundation and 
far superion job. eliminating the hand finishing 
uoually after conventional rubber pad lorming 

Aus Hiplete af sizes and Operating Pressures HERE'S HOW IT WORKS 

jo fered Write for dese literature The placed on the single die and inverted in the press ‘left 


A hag of cell mounted in the rool of the press infloted with 
This duplaces the working pod down over the work 


ta accomplish the actual lorming 


ORIGINATORS AND 


-Verson WERSON 


9316 S. KENWOOD AVE 


A Verson Press for every job 


from GO tone up 


MECHANICAL AND HYDRAULIC PRESSES AND PRESS BRAKES © TRANSMAT PRESSES * TOOLING 
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~Verson 


-£rson TRANSMAT 
MATIC STAMPING 
ND DRAWING Presses 


A vital tool for cutting costs in mass production 
industries is the Verson Transmat Press. hi 
Essentially, the Transmat is a single press with 
multiple die stations and separately adjustable 
slides. The piece being formed is transferred from 
One station to another by mechanical fingers — = 


Some of the parts now produced no carrying strip is required. Production is two to 


on TRANSMAT presses four times greater than when separate presses 
are used. Annealing and pickling between drawing 
Refrigerator Trays Conveyor Track and redrawing are eliminated. 
Washer Legs Air Cleaner Shells If you have high production requirements for 
Range Drawers Trim Rings stampings requiring five or more operations, the * 
modern, economical way to do it is with a 
Headlamp Housings Coil Containers Transmat Press. Write for descriptive brochure. 


PIONEERS OF ALLSTEEL STAMPING PRESS CONSTRUCTION 


ALLSTEEL PRESS COMPANY 


CHICAGO 19, ILLINOIS * SO. LAMAR AT LEDBETTER DRIVE, DALLAS, TEXAS 
DIE CUSHIONS © VERSON-WHEELON DIRECT ACTING HYDRAULIC PRESSES 
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UNIQUE FEATURE of this 
big Baldwin press is an arrange- 
ment for mounting clamping cyl- 
inders on the underside of the 
upper platen. Acting as cushion- 
ing cylinders, these permit in- 
verted forging with split dies— 
eliminate jamming the plug center 
piece with scale. 
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forges a head 


with its newest 


BALDWIN 


Thanks to its Baldwin-built 2000-ton 
press, Lukens now can produce deep- 
drawn shapes to close tolerances in a 
single operation. Through its extensive 
pressing facilities, headed by this new 
2000-tonner, Lukens’ customers get better 
heads and heavy plate shapes with other 
important benefits. 

Ask Lukens’ production people how 
they like this Baldwin press. They'll tell 
you about versatility—the ease of opera- 
tion—the open design that makes it easy 
to reach every part—the simplicity of 
maintenance. 


An outstanding feature, they report, is 
the exceptional rigidity. There's no dis- 
tortion under tough jobs. Which, of course, 
pleases the press operators, for they can 
more easily hold close tolerances. 

Like most large Baldwin presses, this 
2000-tonner represents a combination of 
our ideas and those of Lukens’ experts. 
This is typical of the way we blend our 
design experience with that of customers’ 
to come up with better presses. 

—and explains why most of the large 
flanging presses produced each year are 
Baldwin-built. 


Because of their rigidity—and other outstanding features—you'll 
find a lot of Baldwin hydraulic presses in the Lukens’ shops. 


* Baldwin 1500-ton flanging & piercing press 

* Baldwin 800-ton press 

* Baldwin 500-ton sectional flanging press 

* Baldwin 44-ton hydraulic slab-holding 
fixture for edgewise welding of clad- 
steel flanges 


The Baldwin 2000-ton press has a moving-down platen operated 
by two 40-inch rams and carries a 40-inch, 1000-ton double-acting center 
ram. A stripping cylinder is mounted inside the bottom platen with a 
600-ton cushioning cylinder located below. 


Baldwin bending roll 

Baldwin 125-ton gap press 

Baidwin 36° plate planer to bevel steel 
plate prior to welding 

Baldwin 75-ton press for flattening ring 
flonges 


General Offices: Philadelphia 42, Pa. + Offices in Principal Cities 
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Six-Year Bibliography 
Of Press-Working Articles 
In American Machinist 


1947 


Presses Hung on Rails 
Fisher Body Aids for Handling 
Drawing Compounds Feb 13 
Thread Forming in Thin Metal Mar 13 
Variable-Speed Press Jumps Output Mar 13 
Prime Steel Scrap Salvaged Mar 13 
Tool Design Streamlines Drawing Mar 27 
Rules for Drawing Round Shells Mor 27 
Vocuum Ejects Small! Siugs Mar 27 
Press Forms Magnesium Conoe Apr 10 
Plastics Simplify Auto-Body Tooling Apr 24 
Allowances for 90° Bends in Stee! May 8 
Allowances for 90° Bends in Steel May 22 
Die Design for Aluminum Alloys May 22 
Successful Drawing of Thin Metal June 19 
Punch Presses Con Be Safe July 3 
Northrup Magnesium Fabrication July 17 
How to Design Carbide Blanking Dies July 17 
Clutch Slots Punched In July 17 
How to Design Carbide Draw Dies July 31 
14-Station Die July 31 
Carbide Dies Cut Laminations Aug 14 
Air Presses Lighten the Job Aug 28 
Threads on Thin Tubes 

(Press Formed Aug 28 
How to Grind Carbide Die Parts Sept 25 
Universal Punching Setup Sept 25 
Design for Thin Metal Stampings Oct 9 
Grids Improve Drawing Dies Oct 9 
Design of Thin Metal Stampings-i! Oct 23 
Compound Die Makes 3 Washers Oct 23 
Dial Feeds Synchronized by Air Nov 6 
How to Feed Presses Nov 20 
Built Up Dies Nov 20 
Home-Made Presses Build Bodies 
Forming Thin-Metal Cylinders 
Frozen Dies Form Experimental Parts Dec 4 


Selection of Stripper Springs Dec 18 


GIANT Ware PRESS SPEEDS AIRCRAFT wee Date 


Tandem Press Loader Uses Cylinder Jan 1 

NAUTICAL Pressures to Pierce Sheet Metal Jan 15 

PRODUCTION FOR RYAN AERO Get the Most Out of Presses 1 Feb 26 
How to Get the Most Out of 

Presses " Mar 11 


One of four huge new Warco Presses which represent the 
largest equipment ever installed at the Ryan Aeronautical Com- Triple-Acting Press for Stators Mar 25 
pany. Rycn is using the presses to stamp out large aircraft Get the Most Out of Presses - Ill Mar 25 


Curved Chutes Aid Work Ejection Apr 8 
components and initial tests point to an eventual savings of 


thousands of man hours and many tons of machined materials. bn be tan On ot 
Stainless Steel exhaust cones for jet engines were first to come Punch Presses - V Apr 22 
Punch Press Inspection Chart May 6 
off the new presses. Ryan found they could not only produce 
the pieces in a fraction of the time formerly required, but a Stamping: ro 
number of machines normally used were free to perform other Colloidal Graphite Aids Forming June 17 
he flexible Ford’s Radiator Production Line July 1 
work. Ryan now plans to make further use of t 
power of these Warco giants to streamline the production of 
combustion chambers, liners, aft frames and afterburner parts. its Alloys July 1 
Take a tip from this leading aircraft plant —look over the Stomping Date - | July 29 


Cracks in Presses Repaired Quickly Aug 26 
modern line of Warcos before you buy... Stomping Date - 1! end Ii! Oct 7 


you'll be further ahead in the long run. Fords Handles by Automation Oct 21 
Stamping Data - IV and V Oct 21 
c Press Foundat Dec 30 
Precision Dies Draw Lock Parts Dec 30 


THE FEDERAL MACHINE & WELDER COMPANY 
1949 Date Page 
WARREN, OHIO Ico Punch Press Broaches Spline Jan 13 116 


Carbide Dies Set Production Records Feb 10 85 


Continued on page D 
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VALVES FOR EVERY PURPOSE 


American Machinist e 


This is an R. Dp. W 
ton high-speed for 
cogging hydraulic pre 
ysed for a variety of w 


forming, forcing, upsetting, 
xtrusion. It handles 
magnesium, 


ging and 
ss. It is 
ork— 


impact 
aluminum, bronze, 
steel, brass, and other metals. 
It is an essential part of accu- 
rate mass metal component 
production—ond i 
tative only of a wid 


of hydraulic presses f 
operations. 


infor- 


s represen- 
e range 
or all 
metalworking 
Write for additional 
mation on this and other 
hydraulic presses. 


SYTORAULIC PRESSES AnD 


ACCOMULATORS 
ALLEViATORS 


R. 


PUBLIC LED 
GER BUILD! 
NG, PHILAD 
ELPHIA 5, P 
A. 
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this Fi h 


qv Hydraulic 
Press forms straight mild steel bars inte eleve- 
for brockets closer tolerances then any 


former method. 


OTIS ELEVATOR COMPANY boosts production, 


slashes time and labor costs in half, with this 


FARQUHAR 
HYDRAULIC PRESS 


Farquhar performance in heavy produc- 
tion! Farquhar Presses are built for the 
job . assure faster production due to 
rapid advance and return of the ram... 
greater accuracy because of the extra 


In forming lengths of mild steel, the Otis 
Elevator Company, world's largest eleva- 
tor and escalator manufacturer, would 
heat steel and bend it while it was hot. 
Trying to improve on this system, Otis 
Production Engineers developed a cold 
bending process. Farquhar Engineers were 
contacted, and a 250 Ton “Bulldozer” 
Horizontal Press was recommended and 
installed. By bending the steel bars 
cold in the Bulldozer, Otis has effected a 
50% increase in production alone! Time 
and labor costs have been reduced an es- 
timated 3314 %! In addition, the Bulldozer 
operates at closer tolerances than the old 
heat and bend method. All this, 8 hours 
a day, 5 days a week, with mainten- 
ance costs that Otis terms “negligible.” 


Farquhar Presses Cut Your Costs 


Just one more example of cost-cutting 


guides on the moving platen .. . easy, 
smooth operation with finger-tip controls 


. . . longer life due to positive control of 


speed and pressure on the die . . . long, 
dependable service with minimum mainte- 
nance cost! 


Farquhar engineers are ready to help 
solve whatever production problem you 
may have. Your request will bring them 
running at no obligation, of course. 


Send for free catalog showing Farquhar 
Hydraulic Pressesin all sizes and capacities 
for all types of industries. Write to: A. B. 
Farqunar Co., Hydraulic Press Depart- 
ment, 1506 Duke St., York, Pa. 


HYDRABLIC PRESSES 


OLIVER 


Six-yeor Bibliography of Press-Working 
Articles—C ontinued 


Bionk Diameters tor Deep Cones Feb 
Easy to Deep Drow Aluminum Feb 
How to Rubber Form Light Metals Mar 
Pressroom Standards Apr 
Press Operations Produce Tricky Part May 
Combination Dice ts 118% Faster Jun 
Die Fences Shut Out Accidents June 
Pressiess Dies Operate in Sequence June 
Die-Clearance Calculations June 
E.ght Reasons for Indirect Piloting June 
Dies Moke Bulge in Cooking Pots June 
Tests Help to Choose Die Materials July 
Kover Backs Up Carbide Draw Dies July 
Power Required for Punching July 
Blanks for Rectangular Shells July 
Whoet to Wotch in Shaving 

Die Design Aug 
Why Shear Is Applied to Dies Aug 
Single Press Cycle Molds Tubs Avg 
Design of Small Piercing Punches Sept 
Air Presses Punch Instruments Sept 
Successful Progressive Dies Sept 2 
Positive Knockouts for Dies Oct 2 
Standardizing Cuts Die Costs Oct 
Chart for Deep Drawing Dies, | Oct 
Chart for Deep Drawing Dies, |! Oct 
Punch and Die Sets, | 
Punch and Die Sets, I! 
How to Select Spring Strippers 
How Mechanica: Presses Operate Now 
Punch and Die Sets, Ii! Nov 
Eleven Ways to Use Die Springs 
Handling Devices Reduce Tie-Ups Dec 
Layout Minimizes Press-Work Costs Dec 
Progressive Shaving Die Dec 


1950 
Handling Automatizes Punch Press Jon 
Output of Multiple-Slide Presses | Feb 
Scrap-Strip Allowances for Blank Dies Feb 
Wagner Stops Punch-Press Accidents Feb 
Sectional Dies Cut Costs Feb 
Output of Multiple-Slide Presses Il Feb 
Two-Station Progressive Dies Mar 
Hollow-Ground Punch Slots Tubing Mar 
Stepped Die Draws Brake Drums Mar 
Second Operations on Die Castings Mar 
Output of Multiple-Slide Presses II! Mar 
‘Zipper’ Die Closes Tube Seam 
Second Operations on Stampings 
Flexibility in a Press Shop 
Horn Dies Will Do Many Jobs 
Estimating Bending Press Capacity Apr 
Tooling for Metal Powder Parts Apr 
Die Accurately Blanks and Shaves Apr 
Don't Gamble on Tool Steels Apr 
Punch-Press Dial Feed 
How to Merk Your Product 
Make the Guard Part of the Die 
How to Make Extrusions May 
Kneading and Coining Make Type June 
How to Select a Mechanical Press June 
Autometic Stops for Dies June 
Compound Dies Make Accurate Parts Aug 
Press Reconditioning Pays Off Sept 
Punch-Press Cam Tooling Sept 
Transfer Presses Sept 
Chain Feed in Forming Die Oct 
Trim Dies for Drawn Shells Oct 
Pneumatic-Toggle Die Cushion Oct 
Press Forming Aluminum Alloys Nov 
Choose from 24 Cut-Off Dies Nov 
Life Test Cuts Costs of Laminations Nov 
Progressive Dies for Precision Parts Dec 
First Aid for Cutting Die Troubles Dec 


(Continued on page D54 
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Yes, if you're considering forging or extruding, 
this message is directed to you. Whether it be 
aluminum, magnesium, copper, brass or steel, Mag- 
nethermic has a 60-cycle induction ingot heater to fit 
your needs. Be it a 400-pound or a 15,000-pound-per- 
hour unit, there is a standard heater to fit your needs 
and do a better heating job for you. Here's why. 

Magnethermic has specialized in ingot heaters 
since its formation. Not only have we developed a 
wide range of sizes and types of heaters, but we've 
developed a unit that solves many of the heating 
problems that have faced industry for years. Most of 
the extrusion presses installed in the past three years 
have been equippd with Magnethermic heaters for 
heating the ingot. The solution to these problems has 
resulted in universal acceptance of this equipment by 
the extrusion industry and enabled us to develop 
standard heaters and pass the resultant savings on 
to you. 
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then HERE’S 


A MESSAGE 


FOR YOU 


\ 


The Magnethermic Induction Heater is a compact, 
neat unit. It is shipped to you completely assembled, 
ready for operation. It is a highly flexible, automatic 
unit—requiring no warm-up time, no specialized skill 
for operation and takes a bare minimum of floor 
space. Its many advantages include: accurately 
controlled billet temperature; tapered heat control; 


cool operation resulting in optimum working condi- 
tions to personnel; instantaneous response, eliminat- 
ing warm-up time and many other features. Yes, it’s 


priced competitively, too 
Write today for our new informative bulletin. 
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WHY IT ALWAYS PAYS 
TO SPECIFY 
‘DETROIT’ DIE SETS... 


with "DETROIT"’ 
you save mounting costs, 
increase production runs 


First: Detroit” craftsmen, working with 
finest precision equipment, take pride in 
the superior quality of every “Detroit” 
Die Set. Second: Every set is fully as- 
sembled and inspected at the factory. 
Here are complete inspection facilities 
and testing skill thot mean each "Detroit" 
Die Set is right before it is shipped. 


For prompt delivery, or information, 
call your “Detroit” representative. 


CALL 


DETROIT 
BIRMINGHAM, ALA 
BUFFALO 
CHICAGO 
CINCINNATI 
DAYTON 
HAMILTON, CAN 
INDIANAPOUS 
KANSAS CITY, MO 
LOS ANGELES 
MILWAUKEE 
MINNEAPOLIS 
MONTREAL, CAN 
NASHVILLE 
NEWARK 
PHILADELPHIA 
PITTSBURGH 
ROCK ISLAND, ILL 
ST. LOUIS 

ST. PAUL 
TOLEDO 
WINDSOR, CAN 


TR 2 


DETROIT DIE SET CORPORATION 


2895 W. GRAND BLVD. + DETROIT 2, MICH. 


Six-year Bibliography of Press-Working 


Articies—Continued 


195! 


Should Die Thickness Be Calculated Feb 
Diemokers’ Kinks 

How to Spin Metals 

Progressive Dies Adjust Forming 
Diemokers’ Kinks 

Dies for Welding Projections 

Pod Trimming Dies With Zinc Apr 
Beit Handling Moves Press Blanks Apr 
Scrap Suspension in Progressive Die May 
Diemokers’ Kinks May 
Progressive Die Draw-Folds Cap May 
Diemokers’ Kinks May 
Progressive Die Makes Tiny Cups June 
Punch-Press Ram Counterbalances June 
Charts for Aluminum-Coil Weight June 
Stamped Circuits for Wiring July 
Toolcrib Aids Diemakers July 
From @ Diemakers’ Notebook July 
Design Your Dies for Safety July 
Watch Your Language for Dies Aug 
Punching Dota Aug 
Diemakers’ Kinks Sept 
Round-Edged Blanks in Rubber Dies Sept 
Diemakers’ Kinks Oct 
Sheet Stock Library for Storage Oct 
How Segmental Dies Can Slit Pipes Oct 
Clips tron Out Drawing Wrinkles Nov 
Controlled Pressure Aids Drawing Dec 
Can Die Cleorances Be Excessive Dec 


1952 


Four Feeds Automatize Punch Press Jan 
Cast Constant-Tolerance Forming Dies Feb 
Zinc-Alloy Drop-Hammer Dies Feb 
Multiple Bending Aids Production 

Timed Press Tools Assemble 

Tooling Stamps on Stamping Costs 
Soldered Short-Run Dies 

Hot Dimpling Forms Aircraft Skins 
Sectional Dies Easy to Finish 

Hot Platen Forms Magnesium 

Roll Bock Forming Costs 

Standardized Die Blocks 

Diemaker’s Kinks 

How to Keep 0.0002 in Accuracy 

125 Extrusions per min 

Plow Mold Boards Press-Formed 

Feeders Aid Lamination Blanking 
Adjustable Cams Time Bending 

Gate Guards for Press Sofety 

Zinc-Alloy Dies Speed Small Orders 

Die Recesses Drawn Pot 

Draw Speeds Affect Stainless Wore 
Compound Dies Blank, Pierce 

end Form 
JIC Open-Back inclinable Presses 
Shop Shots at Ryan Acronauticol 
Diemaker's Kinks 
Progressive Die Forms Heavy Stock 
Safety in Press Tool Design Sept 
New Stretch-Forming Techniques Sept 
Symbols for Press Tools Sept 
6-Languoge Press Dictionory Sept 
Bed Dimensions for OB! Presses Sept 
Press Tools at Sylvania Sept 
Cartridge Cases from Hot- 

Forged Cups Sept 
Bus-Duct Forming Sept 
Bliss Welds Heavy Presses 
22 Steps in Die Setting 
Upset Beading Die 
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Casting-to-Stamping saves 
as much as 30% 
for Young Radiator Company 


When Young Radiator Company, Racine, Wis., decided to rede- 
sign their line of automotive and industrial radiators, their thoughts 
turned to lighter, stronger, more clearly designed components. lo 
gain these new design objectives, they converted from castings to 
stamped steel parts. And as they had done for 20 years, they asked 
Bliss to specify the right press for the job 

Bliss engineers studied the problem, recommended a 450-ton 
single-action Hydro-Dynamic press Result: savings up to 30 per 
cent, weight of the radiators halved; strength increased. 

Says President F. M. Young, “We've long been advocates of Bliss 
presses and service.” Proof of the statement is the fact that 70 per- 
cent of Young's pressroom is Bliss. Why not bring your metal- 
forming problem to Bliss? You'll find—as Young Radiator did—that 
Bliss has a press for almost every metal-forming operation. 


E. W. BLISS COMPANY, CANTON, OHIO 
W. Bliss (Fngland) Lrd., Derby, England 
E. W. Bliss Company (Paris), St. Quen sur Seine, France 
PRESSES, ROLLING MILLS, SPECIAL MACHINERY 


Bronch offices in Chicago, Cleveland, Dayton, Detroit, New Heaven, New York, 
Philadeiphie, Rochester, Telede, ond Toronto, Conedo. West Coast Representatives: Moore 
Mechinery Company, les Angeles end Sen Frencisce; Ster Mechinery Compeny, Seeftic 
Other dealers in United Stotes cities and throughout the werld 


‘The trend 


more stampings 


L 


Shown bere are the second and third forming 
operations on radiator side members (iset, 
top). A third die handles initial piercing. A 
Bliss hbydrauhc cushion ejects the stan ping 

is also used as blankholder to draw the shell 
Shells are center-split to form top and bottom 
of radiator housings (inset, bottom). 


on your press is more than a 
name...it’s a guarantee! 
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LINE HAS. AN ECONOMICAL 


4 FERRACUTE “THIRTY” Series of stream- 
lined inclinable presses cut production 
costs . . . are designed to employ all 
the latest features in gap frame con- 
struction, including box type frame 
with main bearings split at 45 angle. 
Illustrated is a geared type 56 ton 
press with die cushion. Die cushions 
are extra equipment, available as 
specified. Basic press design meets the 
J. 1. C. standards. 


FERRACUTE PUNCHING presses are 
recommended for forming work and 
punching or shearing of heavy stock 
Frames are cast from high tensile semi- 
steel, ribbed internally for added ri- 
gidity. A tough bronze alloy is used for 
the journal bushings and the flywheel. 


FERRACUTE press 
FERRACUTE BOTTOM PG-45 @ geared 
FERRACUTE press | FERRACUTE press 


SLIDE EMBOSSING, FERRACUTE HEADER is 


COINING and SIZING 
press. A one plece semi- 
steel frame, motor 
driven, automatic 
rication. Can be ar- 
ranged to dat 


type of deep-throated 
Punching press having a 
throot depth of 42 
inches and a rated ca- 
pacity of 75 tons. 
Presses of this type are 

abi with throot 


automatic slide feeding 
mechanism Made in 
four sixes ranging from 
75 te 400 tons 


depths from 12 inches 
to 42 inches and ton- 
nages from 20 tons to 
100 tons. 


DG-57'2 is of 175 tons 
capacity, the intermedi- 
ate size of this type of 
press. Sturdy, compact. 
Ram gibs engineered for 
maintaining the great- 
est amount of accuracy 
to the rom throughout 
its course of travel. Sin- 
gie or double 
geared to suit your re- 
quirements. 


DDG-56, a double action 
press of latest design, 
incorporates latest de- 
velopment of construc- 
tion for utility of long 
ond occurate service 
Sizes ronge from 40 to 
250 tons. Can be fly- 
wheel or gear drive, 

jing on the de- 
sired rom and plunger 
speed required 


a horizontal toggile-ac- 
tion heading press used 
for the automatic pro- 
duction of the pocketing 
or heading operations 
on ommunition shell 
cases. Positive oction 
foot brake enables 
quick stopping of press. 


FERRACUTE MACHINE CO., BRIDGETON, N. J., U.S.A. 
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HIGH SPEED STRAIGHT SIDE press a 
rugged type tie-rod constructed Blanking 
press arranged with vatiable speed trans- 
mission, automatic feeds and adequately 
equipped with safety devices. Available 


in many sizes. 


FERRACUTE COINING and EMBOSSING 
press, illustrated is an 800 ton, top- 
knuckle-joint press of tie-rod construction 
FERRACUTE knuckle-joint presses are 
ruggedly constructed and are extremely 
powerful. The ram is actuated by steel 
toggles in such a way that the pressure 
always comes against solid metal, which 
relieves the gibs from all side strain and 
guides the dies with greater accuracy and 
prolonged life. 


FERRACUIC 
$G-73 


ty’ pped 
with transfer feeds ond 


bottom knockouts ideal 
for much progressive 
work incident to vari- 
ows drawing and bullet 
assembly operctions. 
Frames ore one-piece 
semi-steel castings hav- 
ing high tensile strength 
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press 
0GG well 
Sue redrawing of 
shell coses. Twin geor 
driven to relieve tor- 


the necessarily 
stroke Operated by 
flexible pneumetic fric- 
tion clutch, 
by push buttons. 

matic forced teed 
rication 


FERRACUTE SUPER 
SPEED press, New 
Model 30 . . . str 
lined design, 


terial that can be 
blonked, ond which is 
within its range. 


FERRACUTE has been a leading 
manufacturer of presses, press brakes, 
and special machinery since 1863 
Knowledge and “know how” attained 
over this span of time is to your ad- 
vantage, for it means FERRACUTE 
Equipment is designed for maximum 
production, of most modern design 
strong and safe. These features, natu- 
rally, mean savings to you, and it is 
with pride FERRACUTE has served in- 
dustry so well, for so long. 


The FERRACUTE Line is varied with 
separate Catalog sections devoted to 
each type of equipment. Much can be 
learned from these detailed booklets, 
so we invite you to write today for 
data on the unit or units you are most 
interested in 


| 
4 & 4 
- 
J 
larger ~ 
stenderd die sets 
sion the requires less frequent 
grinding . . . is easily 
| end quickly adjusted. 
or short runs 
bienk ony tind of 
‘ 


IVAN is watehin 


aN is a dyed-in-the-wool Communist. 

There are only 6 million party mem- 
bers like him in all Rumia, yet these Com- 
munist brass-hate efiforce the iron 
dictatorship of the Kremlin over 200 mi- 
lion Russians. 

He's sold to the hilt on Red ideas. Which 
means he's out to get you. He believes it's 
either you or him . . . that the world is too 
smal] for both. 

Ivan is working hard to beat you down. 
He has a big head start. 

Right now he's got you in a bad spot. 

Ivan is afraid of only one thing. 

He fears your ability to out-produce him 
in guns, tanks, planes. 

Frankly, he doesn't think you value your 
free system enough to do it . . . to make 
willingly the sacrifices he has squeezed out 
of the Russians. 

But he’s wrong! 

Because you and all of us have set out 


to build more and better weapons—to do 
it faster all the time. 

We must use every bit of know-how and 
inventive skill we have to improve our 
machines and methods—to turn out more 
and more for every hour we work. Only in 
this way can we become militarily strong. 

But we've got to supply essential civilian 


needs as well. We can’t allow needless 
shortages to take prices skyrocketing and 
lower the value of our dollar. 

Sure, that means sacrifices for everybody. 
But doing this double job well is the only 
sure way to stop Ivan in his tracks—and 
to save the freedoms which are ours and 
which he has never known. 


MAIL THE COUPON— 


How Americans developed bet- 
ter machines, power and skills 
to build a great nation ... Why ity 
we have been able to produce 
constantly more per hour . . . 
How this has given us the world’s 
highest living standard. 


FREE. . . this important booklet tells you how our American System Grew Creat 


How we can meet today’s challenge—Why 
we must expand our productive capac- 
supply arms and essential civilian 
needs, too. Read how this dynamic proc- 
ess works in free booklet, ““The Miracle 
of America,” end d by repr ives 
of management and labor. Send for 
your free copy today! 


The Advertisi 
Council, ine. fs 


New York 19, N.Y. 


This advertisement, app 


d by rep of t, labor and the public, is published in the national interest 


McGRAW-HILL PUBLISHING COMPANY 


THE BETTER WE PRODUCE 
THE STRONGER WE GROW 
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From the 
American Machinist 
Library of 


TIPS for TOP SHOP MEN 


Prejudice bars progress. Don't 
imitate the legendary old New 
Englander, who said, “Yep, there's 
been lots of changes in my life- 
time—and I was agin every one!” 


As the model, watch your own 
natural inclinations. It’s fun to set 
in at a noon game of stud or to roll 
the bones—but if you do, there are 
those who’ll take it as official sanc- 
tion—and go on from there. 


Time clocks are a “menace to 
liberty” just as a train schedule 
is. While it’s nice to come and go 
as you please, “as long as you get 
your work done,” there are very 
few men who can respect such 
freedom for long—when some- 
body else is footing the bill. It’s a 
hard assignment, but you've got 
to see that time paid for is time 
put in on the job. 


Use discretion on unauthorized 
lending of company tools for pri- 
vate jobs. Some tools can be lent 
to some men with little danger of 
loss or damage—but all tools to 
all men means trouble. 


Ww hen you get a complaint, try 
to get behind it. Is it a spur-of-the- 
moment beef, or one evidence of 
general irritation? Is the man a 
chronic griper, or sincere in his 
complaint? Suit your technique of 
treatment to the man—not to the 
immediate problem. 


Some men think in words, some 
in drawings, some in models, some 
in full-size work. Don't be critical 
if one of your men expresses his 
idea in a medium different than 
yours. In other words, if a tool- 
maker is sure he has an answer 
and he’s competent, let him go 
ahead. Don’t insist on a drawing 
before he starts. 


A. BEATTY Horizontal 
Hydraulic Bulldozer for 
heavy forming, flanging 
and bending. 


B. BEATTY Guillotine 
Beam Punch. Punches webs 
and flanges in “‘I"’ beams 
from 6 to 30 inches. 


C. BEATTY Spacing Table 
handles web and flange 
punching without roll ad- 
justment. 


D. BEATTY Gap Type 
Press for forming, bending, 
flanging, pressing. Capa- 
city 250 tons. 

E. BEATTY Guillotine Bar 
Shear for angles, bars, 
rounds, squares without 
changing tools. 
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MATCH-MAKERS 


BEATTY specializes in making machines 
to match various heavy metal working con- 
ditions and problems. If one of the machines 
shown can't be modified to suit your needs, 
we'll design and build one that does. Broad 
experience in varied metal working fields 
has taught us that there is always a better 
way to solve production problems. Let one 
of our engineers show you how the BEATTY 
way is a BETTER way to increased produc- 
tion and economy. 


BEATTY 


MACHINE & MFG.CO. 
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AST, ACCURATE AND 
15 IS HERE... 


for mild steel up to 10 gouge 


HYDRA-SHEAR 
The Hydra Shear surpasses all others in its 
field for smooth operation . . . no gears or 


clutch . . . less curl and burring . . . cannot be 
overloaded. Write for specifications. 


MACHINE 
and PRESS CORP 


TUBE END 
FORMING EQUIPMENT 


For 
BEADING FLARING 
FLANGING @ EXPANDING 
REDUCING SINKING 
SWAGING GROOVING 


DOUBLE LAP FLARING 
and FLANGING 


TO TUBING 


A complete line of Air, Hydraulic, and Mechanical 
operated machines to shape and form the ends of 
tubing. 


/ (SLECLALOVL Write For New General Bulletin G-3 


D I E-S ETS THE VAILL ENGINEERING CO. 


203 LAFAYETTE ST. NEW YORK 12 13 BROWN ST. WATERBURY 20, CONN. 
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For QU ALITY LEADING AIRCRAFT MANUFACTURERS ARE BUYING 


RADIAL DRAW 
FORMERS 


MATERIAL 
@ ANY SHAPE 


@ IN WEIGHTS 
UP TO 200 
POUNDS 


AIRCRAFT FUSELAGE AND JET ENGINE 
COMPONENTS IN PRODUCTION QUANTITIES 
FAST AND ACCURATE! 


The versatility of the Bath Radial Draw Contour 
Former makes it a natural for forming aircraft 
fuselage, jet engine and guided missile parts. 
Stretch and compression formed, the parts pass 
rigid inspection. Cross sections of roll-formed and 
extruded parts as shown at left, are faithfully 
maintained throughout varied bends. 

The performance range extends from shallow 
bends in formed strip stock and sharp bends in 
flanged extrusions to full circles and spirals in metals 
from 24ST aluminum to titanium of 95% purity. 


Where experienced services include all 
yperations from die sinking to final 
inspection, with excellent facilities for 


laboratory control and heat-treatment. 
a © Write now for FREE 
\ Forgings data 
folder: 
J. H. WILLIAMS & CO. 


418 Vulcan Street Buffalo 7, N. Y. 


Machine capacities from 12'/2 to 200 tons in 
standard Models. Write for catalog CF-352. 


THE CYRIL BATH COMPANY 


Manufacturers of Metal Forming Machinery 
6910 MACHINERY AVENUE @ CLEVELAND 3, OHIO 


Williams products are also adver- 
tised in the Tools and Tooling and 
the Joining and Assembly Sections. | 
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UNITED. 


DIES, TOOLS, JIGS 

and FIXTURES @ Illustrated is a portion of the UNITED 
plant showing the wide range of equipment 
available to meet customer's requirements 
for precision Dies, Tools, Jigs and Fixtures. 


For any depth of draw or stamping size 
required in the medium large field, 
UNITED is equipped to produce the dies 
to help you solve your production prob- 
EXACTING lems. Also UNITED can help you in the 
development and production of Tools, Jigs 
and Fixtures that will help you boost pro- 


INDIVIDUAL duction and cut cots 


In addition to a well equipped plant 


REQUIREMENTS UNITED offers a competent Engineering 


organization and personnel with the “know- 
how” to produce these precision production 


eee tools. 


Try UNITED on your next Tool, Die, Jig and Fixture requirements. 


TOOL Dig 4634 
SALEM, OHIO. In. 


CAN WE HELP? 


American Machinist's Reader Service Department 
handles thousands of requests for additional informa- 
tion on advertised products, article reprints, and other 
assistance or service our readers want. Whenever, we 
can be helpful to you . . . write to: 


Manager, American Machinist Reader Service 
330 W. 42nd Street, New York 36, N. Y. 


continued 


ir a man is not physically up to 
par or worried, keep him off the 
tricky or hazardous jobs as much 
as possible until things clear up 
Few men can bury themselves in 
shop work so deeply they forget 
their troubles or pain—and divided 
attention spells extra danger 


Take time, as you can, to note 
vital dimensions, layouts, connec- 
tions, materials. Then, in case of a 
breakdown, you don’t lose time on 
preliminaries. One foreman did it 
with a “log” record, including 
prints and photos 


WV atch for the bully who “picks 
on” apprentices, helpers, messen- 
gers and others smaller or younger 
than he is. He’s yellow and the type 
who'd steal a baby’s candy. Most 
of all, be sure you aren't open to 
the same criticism 


Ever think that you—and those 
that work for you—-spend more 
waking hours on the job than they 
do anywhere else? That makes you 
a logical choice for friend and 
counselor. What are you doing to 
deserve the selection? 


Be an apostle of change to pro- 
tect yourself against the common 
slide into the “that’s how we've 
always done it” atitude. Change 
brings progress ; following the es- 
tablished method may perfect mis- 
takes or insure stagnation 


Endians have a saying: “The way 
to cross a river is to cross a river.” 
In other words, if a job is to be 
done, a little planning will help, but 
don’t spend so much time planning 
that the job doesn't get done 


As adviser and confidant for 
your man, your advice will be 
asked on all sorts of problems—in- 
cluding social, marital and moral 
ones. Be sure your advice is sound, 
when given, because you may be 
held responsible for it. If your head 
threatens to go under, it’s safer to 
suggest someone more experienced 
in the particular field 
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Here is the new Rodgers 
blue ribbon line of platen presses 
designed for power, performance and economy on 
all types of production jobs! 


* ECONOMY — simple, rugged design — easy to service! 


Now you can have hydraulic platen presses 
perfectly matched to the job, presses that simplify 
and speed up production and cut operating and 
maintenance Costs. You can select a platen press 
to fit your exact needs from over 200 separate 
Rodgers Blue Ribbon Models. You can get either 
square or rectangular platens, up-acting or down- 


acting, with a selection of hand, power driven or 
320 giving complete specifi- combination pumps to suit your work. 


cations on 229 different models! 


7407 Walker St., St. Lovis Park, Minneapolis 16, Minn. IT TVs Ll 
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No. 55G WITH ADJUSTABLE BED PRESS. 


Illustrating a few of the 


many types and sizes of 


standard Perkins Presses. 


Presses 


built to customers’ 


special specifications. 


No. 12-H-36 STRAIGHT SIDE. SINGLE CRANK 


3G HORN PRESS 
WITH ADJUSTABLE TABLE 


TIE-ROD CONSTRUCTION PRESS 


PERKINS MACHINE CO. 
WARREN, MASSACHUSETTS 


Methods and Data that Successful Foremen Use 


Here i A 


proved methods 


man needs today to make the most of his job 


THE FOREMAN’S 
HANDBOOK 


Edited by Carl Heyel 
Nineteen specialists present facts on 
all phases of a foreman's functions 

om handling people and produc- 
tion to understanding economic, leg- 


islative, and anagement fundamentals needed to win 
(ives the data you ne i" 


$5.00 


sdvancement eany -to-find 


form. Second Edition, 463 pp 5 


A working tool packed with help on 
Quality Contre 
Training Respemsibitities 


Leadership 
Study 
Satety F atique 
Evaluation Merit Rating 
Industrial Organization 


Planning Time 
Cost Centre! 
Supervising Women Job 
tadustrial Psyctwlogy 
and other vital topics 


and the carefully sifted background information every line fore 


r===See book 10 days Frees=-= 


McGRAW-HILL BOOK CO., Inc 
330 W. 42nd St, W.Y.C. 36 


Send me Heyels Foreman's Handbook for 

jays’ examination on approval In ten 
remit $5.00 s few cents for 
(We pay 


lays I wil 
lelivery rf return book postpaid 
for delivery if you remit with this coupon 


same return privilege 


Print 


Address 


“ WA-I1-S2 
This offer applies te U.S. only 


' 
' 
' 
' 
Name 
3 


real handbook that gives you in concise, usable form the working data, the 


TIPS 


contimucd 


An, searching for inefficiency 
in your organization must 
with yourself. When know 


your own weaknesses, you can pro- 


start 


you 


vide and methods to 
compensate for them—then begin 
digging out soft spots under you 


personne] 


A re you able to talk, on a man- 
to-man basis with your men? Do 
they know well 


you enougn to 


consider you a person rather than 


a position? Grievances between 
men 


tween “labor” 


are rare, they're really be- 


and “management 


Thx average man likes incen- 
tives—the basis of production-cost 
economy four 
out of five men on bonus think the 
system fair in 
half not on 


Surveys indicate 


their own plants, 


incentive want to be 


Ei your men don't know com- 
pany net profit percentage on in- 
vestment, see that they learn it. It 
was once only the busi- 
but from that guarded secret 
stemmed misunderstand- 


owner's 
ness 
present 
ings 


The man who drives you fran- 
tic trying to make you understand 
his point of view is neither a dum- 
my, a pest nor an oversensitive nui- 
sance. He’s more likely to be an 
extremely intelligent, highly coop- 
erative worker if properly handled 
That's up to you 


Your instructions, like school 
lessons, must be graded to suit 
your listener. Suit what you say to 
your hearer, not to your own level 


°°T he American public always 
expects of its leaders that they shall 
keep a notch above or a step ahead 
The American public always wants 
something a little better than it 
asks for, and the successful man, 
in catering to it, is he who follows 
this ‘golden rule’.’”—The American- 
ization of Edward Bok 


fin- 


oe 
Ay executive Is not a 


ished product until he 
Thomas H Nelson 


retires 
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VELAND 


— 


Some “Moral Insurance" here might have avoided a serious accident 


Workmen's compensation is a fine thing — but it can’t replace a mangled arm. 


Safety laws prevent many accidents—but they can’t cover every hazard of 
an individual plant. 


Accident prevention which goes beyond the law is an unwritten responsi- 
bility of every employer. It is his “Moral Insurance” for his employees 
welfare. 


The premiums for “Moral Insurance” are not high. They do not have to 
be paid for in fancy safety gadgets. Their cost is simply the institution of 
common sense safety regulations covering all local hazards—enforced by 
employee committees with the full support of management. 


Yes “plant safety” is a mutual job. 


DONT FORGET—THE LIFE YOU SAVE MAY BE YOUR OWN 


Published in the public interest by: 
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tighter hold 


Torrington Swaging Machines offer 
an ideal method of attaching ferrules 
and cable ends to wire or rod. Rapid 
hammer blows (4000 a minute) 
tighten the ferrule quickly around 
the rod — producing a bond that 
withstands as much 
tensile strain as the 


inner member alone. 


“The Torrington Swag- 
ing Machine” tells you 
how to do a better job 
of shaping many metal 
ports, and save money, 
too. It also describes the 
complete line of Torring 
ton machines. Write for 
your free copy...today! 


THE TORRINGTON COMPANY 


Swager Departmens 
559 Field Street + Torrington, Conn. 
Makers of 


TORRINGTON 2347 UNIVERSITY AVENUE « ST. PAUL 4, MINNESOTA 
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REMEMBER THIS SCENE FROM THE NOT SO 


GOOD OLD DAYS? 


Sales Service Machine Tool Co. 


PRESS RITE PRESSES - SHAPE RITE SHAPERS + KELLER POWER HACK SAWS 


TODAY... 
IT 1S THE 


POWER PRESS 


; SETTING THE PACE IN 
CONVENIENCE and PRODUCTION 


What will the NEXT ten years reveal... 


Can you remember the “good old days’. . . days before 
Triple Ramway Lubrication . . . Uni-Cast frames . . . 
Roller Bearing flywheel . . . Airflex Clutch-Brake Sys- 
tems? Press-Rite brought you these advance-design fea- 
tures because you needed, and demanded, top production 
day in and day out. 

Today, famous names throughout all American industry 
have learned to depend on Press-Rite to help them beat 
records of the “good old days.” And they 

now that, tomorrow, they can still depend on Press- 
Rite efficiency, low maintenance and long life. 

You, too, can depend on Press-Rite to offer you . .. day 

in and day out . . . more per machine, per operator, 
per dollar invested than any other press on the 
market. See for yourself! 


Write today for Press-Rite bulletin P-552. Then 
gl know why production . . . today and tomor- 
. shoots up when you specify Press-Rite! 


Ds? 
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What's Ahead In SHEARING? 


Wider Applications —Higher Output 


BUFFALO FORGE COMPANY, makers of power shears and bar cutters, 
predicts for the next ten years a continual expansion in range of applica- 
tion, capacities, and speed in shearing operations. In line with present 
trends, manufacturers will profit more and more by the extra speeds pos- 
sible with power shearing, over other methods. And “Buffalo”, celebrating 
75 years of service to industry along with American Machinist magazine, 
rededicates its whole effort 
to producing more and bet- 
ter machines to keep pace 
with chis trend 


BILLET 
SHEARS 


Ye 


like this No. 15 are capable 
of rapid, clean cuts with no dis- 
“Buf- 


builds a complete range 


tortion or “smearing”. 


falo” 


of shears in capacities up to 10" 
round billets or 9" squares (six 
cuts per minute). Do You have 
which could be 


speeded up by a power shear? 


an operation 


Write us about it! 


wG) 
BUFFALO E COMPANY 


509 BROADWAY BUFFALO, NEW. YORK 


Canadian Blower & Forge Co. Ltd, Kitchener, Ont 


HING CUTTING 


DRILLING PU SHEARING BENDING 


more efficient operating procedures 


This manual ie your answer to efficient time-saving methods for every 


regular function in your office and plant. Shows how to break down each 
type f work into ita step-by-step movements describes techniques 
fe eliminating costly waste motion shows how to establish time 


standards and estimate time for new methods 


METHODS - TIME MEASUREMENT 


All of the Methods Engineering Council 


practical chapters By Harold Maynard. G J Stegemerton, and John Schwab 
‘ hown what the basic m obser 
sting Ane r ‘ and how ake positive steps toward moneys methods 
codure 285 pp. 115 $4.00 
HILL BOOK CO Ine | 
| W. 42nd St NYC 
Send me Mayne Stee ‘ | 
| Schwab's Methods. Time Measurement | 
‘ Lowe 
! da 1 wi $ 
| PA WA | 
This offer applies te U.S. only 


TIPS— continued 


ir a man is injured—no matte! 


how triding the injury may be 


ee that it 
properly trained person 


taken care of by a 
Infection 
lurks in every corner—and is fa! 
worse than the injury in most cases 


Nothing is ever “impossible’— 
it just hasn't been done. Give every 
idea a chance, no matter what the 
source—remember that a man too 
ignorant to know a job is impossible 
is usually the man who does it 
Education is too frequently a proc- 


ess of learning what can't be done 


MB uitiple shifts and company- 


owned tools conspire t>» make a 
man a stranger on ! own job 
The old days of pride of possess!on 
in tools, workplace or type of tricky 
job assignment are gone and 
they're missed. Give a man his 
“own” machine or bench when you 
can. recognize his special abilities 


posts a motto or a 


Build pride 


relax when he 
pin-up that’s his own 
of possession by saying ‘your” in- 
stead of “the company’s 


BD. what you can to assure se- 
curity to men who deserve it Fight 
for them if the lay-off 
comes along; build their confidence 
in you as their champion. 


casual 


B. careful of the easy drift to 
complacency—the willingness to 
accept as “good enough” instead of 
“right.” Things are either right o1 
slipshod jobs 


not—if you accept 


once, they'll be offered you again 


\¥ hat you can do is limited only 
by your own opinion of your ability 
When “impossible” 
problem, reduce it to as simple a 
Then study 
will suggest 
look for 


you face an 


statement as you can 
They 


where to 


those sentences 
a solution—or 
someone who can help 


Be specific in your specifications 


remember that the words must 
be the same halfway through. Then 
and get it 


fail- 


you can ask for more 
Indefiniteness is the basis of 


ure 
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HEAVY, TAPERED HOLLOW SECTION — Pieces STEEL RODS — Multiple groove die on Pines Sire 3 COPPER ELLS — 3/4” ells are formed to 7/8" ¢/i 
fabricated from 2 topered welded strips of 12 gauge Avwtomatic Bender forms ten 7/16" « 67-1/4" steel rodius ond cut off automatically two ot a time from 
steel stock ore given a 34° radius bend ond o 41 edge tods simultaneously to a 22° radius for form implements 20 ft. stock lengths on o Pines Site 3/4 Bender. 


investigate PRODUCTION 
BENDING the “PINES-WAY” 


When you have a production problem of gold 
forming parts from round, square, rectangular, 
extruded or hollow stock to an even radius, or 


to different angles, chances are you will find a 
the job can be handled more profitably on a 
Pines Automatic Bender. The examples shown 
here are only a few of the many different 
applications, in addition to ordinary tbe 
bending, that are today handled efficiently on 
Pines machines. Production-wise and c@st- 
wise, you will find bending the ‘Pines-Way” 
is a more accurate and profitable metal form- 
ing process. Investigate production bending 


SQUARE TUBING—An eight foot length of >; 

oday. o enginee sti 
t d y. Call on ines engineers for assistance 
compound bent to close tolerances. Segment 3 without obligation. 
mandre! maintains smoothness of the 10° inside 


radius bend 


a 


SQUARE STEEL BARS — Compound bends ot each 4” LPS. EXTRA HEAVY PIPE — Cold forming in EXTRUDED ALUMINUM — Part of a production) 
end and large center-radius helix are cold formed ona place of hot bending on this Sire 4 Pines bender line set-up in a lorge aluminum fabricating plant, thi 
Pines Size 2 machine. Tooling conts reduced 75%, hell eliminated a costly pickling operation ot Allis smoll Pines Semi-Automatic bends on intricate ex 
of the producti Cholmers’ West Allis plant. truded moulding for automobile window frames. 


on the mailing list for “Pines News”, bi- 
in Tube ) monthly mailing piece that gives facts and 
672 WALNUT e AURORA, ILLINOIS hgures on new unusual production applications. [a= 

RENDING DEBURRING CHAMFERING THREADING MACHINERY 


or bend on o Pines Sire 4 Bender 
4 
mi 
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The Reader * 


ABC SYMBOI 


at the head of this page is, ina very real 


which is printed 


sense our brand on this magazine 
Those letters stand for Audit Bureau of Curcu 
lations. The svmbol indicates that the magazine 
is a member and supporter of that Bureau 
To the advertiser who contemplates using the 
magazine as an advertising medium, this symbol 
has a wellrecognized significance. It tells him 
that the curculation records ind pr wtices of the 
magazine are wile open to the auditors of the 
tureau, who check the publisher's and 
make public the precise terms and conditions 
And it 


sures him that the magazine stays in business 


under which subscriptions are obtained 


virtue of a demonstrated demand from. its 
readers as shown by their paul subscriptions o4 


newsstand pure huases 


B ryukr we are concerned only with the sig 
nificance of ABC to you as a reader. For 
when the advertisers, the advertising agencies, 
ind the publishers founded the Bureau nearly 
forty vears ago to help establish honest circula 
tion figures, they unwittingly set up a coopera 
tive institution that has become a mayor safe 
guard for the interests of the reading publi 

That is because membership in ABC const 
tutes one of the strongest guarantees that any 
publication can offer of its prumary devotion to 
the interests of its readers. And by making that 
guarantee possible, ABC becomes a mayor safe 
guard of the freedom of the press, an objective 
of exceptional importance in these days when 
the public is Hooded with propaganda from so 


many sources 


Spe sUREST MEANS by which to preserve a 


free press is to keep it directly answerable 
to the reading public it would serve. It follows, 
then, that the survival of a truly free press must 
depend on its acceptance by that public and 
that means in turn that the people must have in 
their hands some adequate means for holding 


the publishers responsible to them 


His Mark 


Curcat 


No one has yet devised any means to that end 
nore simple more direct or more prac tical than 
the paid subscription or newsstand purchase 
price. The right to purchase or refrain from 
purchasing a publication gives to the readers 
and to no one else the power to pass judgment 
on whether that publication should continue to 
serve the reading public. 


ge supervise this vital process, to check and 
certify the integrity of the publication's cir- 
culation methods and claims, requires a strict 
and continuing audit of each publication's suc- 
cess in meeting this test of its public acceptance. 
lo that essential function the ABC has contribu 
ted mightily by the conscientious performance of 
its mission. And that is why we are able to have a 
press supported, for the most part, by advertising 
revenues, but not controlled as to its circulation or 
content by any influence other than its readers 

When an advertiser consults the ABC state 
ment of a publication to ascertain the amount, 
the quality and the trend of its circulation, he 
does so in the legitimate pursuit of his own in 
terest. But at the same time, inevitably, he is 
helping the ABC 
and responsive to the reading public, For, in 


to keep the press responsible 


effect, he is asking the publication to demonstrate 
through its circulation figures that it owes its 


standing to a voluntary demand by its readers. 


S° roe Audit Bureau of Circulations, by audit- 
J ing and certifying paid circulations, has come 
to perform a vital service to the readers of this 
magazine and of every other member publica 
tion. And in performing that service, it helps to 
maintain in our country a press that is answer 
able to the reading public and to it alone. So 
long as the practices and principles for which 
ABC stands continue to prevail in American 
publishing, we shall find in it a sure support for 
a truly free press, responsible only to the public 


it serves. 
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STOP 
VIBRATION 


Improve Equipment Layout 


® Reduce Machine Installa- 
tion Costs 


Improve Work Quality 


Increase Production 


Vital minutes of 
coil replacem 
the Punch pre 
Other 


© Saved, wit 
ent, when ol 
3s. The 


h Practical) 
Double R 


® Reduce Maintenance 


© Improve Employee 
Efficiency 


Ouble Ree; Like 1; change. 

See Advertisers Index for means Me bolanc Littell Single Reels, 

Page No. of Korfund ad in molleable iron POUR sizes 

Plant Service Section that ossures teel cas up 


tHe KORFUND co., inc. 


48-398 Thirty-Second Place 
long Island City 1, N.Y 


4105 N. Ravenswood Ave. @ Chicago 13, Ill. 
District Offices: Detroit—Cleveland 


USE THE 
PRODUCT INDEX 


as your quick guide to 
all products advertised in 


this issue. 


It lists all of them for 


you by major product 


classifications. 


ror 
WIRE DIES...) 


FOR 
PRESS DIES?/ 
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SEE OUR “SS 


2-PAGE AD 


IN FRONT OF BOOK 
CHECK ADVERTISING 
INDEX FOR PAGE NO. 
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a | LESS DOWN TIME, MORE PRODUCTION | 
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WHAT'S 


A LTHOUGH man, 


machines, raised the pyramids and built the Sphinx, 
man's personal productive capacity, even aided by 


without 


the lever, the inclined plane, and the screw, 1s rela- 
tively trifling. Not until the turn of the nineteenth 
century brought the steam engine and the turn of 
the twentieth brought the dynamo, did man begin 
to show any real individual productive potential 
As power available to man’s hand has increased, so 
has productivity. Thus, in the United States, pro- 
ductivity has reached undreamed-of heights and 
our development of production machines is pushing 
it even higher. Quick proof of this premise is pro- 
vided by inspection of equivalent European equip- 
ment In kilowatt-starved Europe, power on 


machines must be held down—and_ productivity 


suffers in consequence 
Man is the only tool-and-fire using animal As 
he has increased h ise of tools and of fire, he has 


reduced in equivalent proportion the physical dan- 
vers of his struggle for survival. For hundreds of 
years, our major danger has been from ourselves 
We have increased out 


© great an extent that there is no real need for 


food-producing capacity to 


anvone to suffer from want, but we have not yet 


learned to control our emotions or our individual 
pride, so even death has been made scientific. The 
eventual solution appears to be, ironically, that the 
fight for survival will hinge upon violent death be- 


ir) 


coming too expensive to sustain 


where machines began 

Primitive man’s fire-creating bow drull is of course 
the remote ancestor of all machines, but the birth 
of metal-cutting machine tools 1s more accurately 
200 years ago, when Maudslay and Wilkinson did 
their development work. That history ts largely of 
academic interest now, because progress in the past 
fifteen years is much more important in providing a 
perspective for looking ahead. Ours is essentially a 
civilization built upon the machine, and the ma- 
chine is in turn based upon the machine tool—-the 
only machine capable of recreating itself 

Every five vears, since 1925, American Machinist 
has made an inventory of US metalworking equip- 
ment. This study covers primarily production tools, 
not including (except in 1950) maintenance shops of 
plants 


non-metalworking chool and college shops, 


AHEAD THE NEXT TEN 


Here is the inventory of metal-cutting 


and the like 
machines 


YEAR MACHINE TOOLS (Thousends 
1925 800 
1930 1050 
1935 1000 
1940 950 
1945 1700 
1950 1750 


Thus, in the past quarter-century, the number of 
machine tools has more than doubled in American 
industry. (Currently 43° are over 10 years old, 
oniy 21° over 20. Colleges had in 1950 some 2167 
machine tools, only 25.7% over 10 years old. Main- 
tenance shops of non-metalworking plants had 193,- 
500 machine tools, but 63°, of them were over 10 
years old.) Quantities are rising rapidly. And num- 
bers alone are only an indication, complexity, size, 
speeds, and feeds all are rapidly increasing. We 
have something like 200 types of machine tools, 
falling into seven general classes: turning and bor- 
ing, drilling (and jig boring), milling, grinding, 
planing and shaping, gear cutting, and broaching 
Of these, drilling is undoubtedly the oldest process, 
broaching the youngest, gear cutting a specialized 
derivative of several of the others 

To tell the history of the industry alone has re- 
quired books; we propose here merely to scan the 
history as a basis for predictions o! trends during 
the next decade. Each machine type will be sep- 
arately discussed in turn, preceded by a summary 
of general trends. Tooling and accessories have al- 
ready been discussed and will be included here only 
as necessary to develop a point 


automatic factory 

Currently, there is much discussion of the “auto- 
matic factory.” The idea of course is not new, in 
large-volume, static-design, single-product plants 
(drugs, chemicals, foods), practically automatic 
operation has been the rule for years. It has been 
partially achieved in Metalworking, too, particularly 
in automotive and electrical-appliance plants, al- 
though complexity of and variation in the product 
still requires 35 to 40% of the factory cost to be in 
materials handling. The automatic factory, at least 
to the extent we know it, is essentially a large- 
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YEARS IN 


volume operation. It is not particularly flexible in 
most cases, so if volume declines, or small quantities 
are required, alternate or manually controlled facili- 
tres must be used. Greater flexibility is beginning 
to appear, however, changing the concept to “con- 
tinuous flow.” This principle, properly applied, 
makes the methods suitable even fer smaller pro- 
duction quantities, thus makes it applicable in 
smaller plants 

Much more common thus far than automatic 
plants (meaning automatic processing from raw 
stock to product) is automatic processing of a part, 
isually accomplished in a “transfer machine”— 
really a series of machine tools with similar cycle 
times, tied together by automatic controls and trans- 
fer devices. A great number of these units have 
been built within the past dozen years, to handle, 
for example, 180 of 379 operations on an engine 
block. In another simple example (airplane super- 
charger) one transfer machine does 45 operations 
in 24 min. that formerly took 8 machines 4 hr. Em- 
phasis has been on milling, drilling, reaming and 
tapping, although recent machines incorporate even 
heat-treating and inspection elements 


away from rigidity 

The trend is away from the rigidly tooled pro- 
iuction machines. For example, one new transfe: 
unit is designed to process three different castings 
thus has flexibility not characteristic of the early 
machines. Others handle various jobs by changing 
some heads, or leaving them inoperative. Multi- 
spindled units may also be designed so various 
spindles can handle different jobs. The rise of the 
transfer machine and the trend to automaticity (in 
machines) and automation (between machines) 
has forced product designers to give more thought 
to simplification and standardization between models 
of mass-produced metal products, so greater quanti- 
ties can be produced. This trend will also simplify 
maintenance and servicing of the produced equip- 
ment, so customer reaction should be favorable 
But the great motivating forces are still the sky- 
rocketing cost of labor and of scrap which raises 
production cost closer to the “breakeven point” at 
which automatic equipment becomes practical, diffi- 
culties in recruiting skilled labor, unwillingness of 
the average workman either to attain new skills or 
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to use his present skills to the utmost. Machine 
tools must be made foolproof and “pacing’’—-thus 
labor’s attitude is a major factor in the trends in 
machine-tool design 

Paradoxically, the high-production and transfer 
machines reduce the number of operators required, 
but demand increased skill on the part of electrical 
and hydraulic maintenance men. It is thus necessary 
for users to train men carefully to detect trouble, as 
well as to make it impossible for the operator to do 
things that will ruin the tremendous investments 
There also will be devices to prevent machine tools 
(and presses) from damaging themselves and thei: 
tooling—-for example, devices that make it impos- 
sible to start a cut if the part is not properly located 
or clamped. Particularly careful planning must be 
applied to prompt detection and change of dull or 
broken tools——-because of delay to change one tool 
delays the whole operation by just that amount of 
time. Such delays can be the criterion for success 
or failure of the installation. 

All this trend toward automatic plants does not 
doom the general-purpose machine tool. Far from 
it. But it does presage further automatizing of most 
machine tools. Undoubtedly there will be more 
automatic cycling, more pushbutton or cycle clamp- 
ing, more built-in handling devices, greater empha- 
sis on easy chip disposal. We have already at least 
four companies evolving punched-card or punched- 
tape controls for machine tools, another working on 
a magnetic-tape control. In each case, the objective 
is to replace templets or models, but one difficulty 
has been that such controls (except for magnetic 
types) locate the cutting tool in a series of positive 
steps, resulting in stepped contours, while most jobs 
require blended contours instead. 


why have new machine tools? 


The advantages of modern machine tools, operated 
at optimum feeds and speeds, are recognized now to 
a greater extent because much greater emphasis is 
being placed on costs. Machines made in the last 
five years are a third to a half more productive than 
wartime models. It has been said that the average 
machine tool is now obsolescent, as far as perform- 
ance goes, in seven years. At last this is being rec- 
ognized in Washington, and the “selective deprecia- 
tion” plan of the NMTBA, or something like it, 
may be adopted. That will provide an added incen- 
tive for tool-design improvements. 

Perhaps the most comprehensive example of the 
advantages of modern equipment over old is pro- 
vided by the experience of a _ textile-machinery 
manufacturer during the years 1946-50. In that 
period, 1743 units were replaced with 850 in this 
plant, cutting total machines from 3270 to 2377 for 
increased and closer-tolerance production. 

Here are some case studies of the gains: 97 gear 
machines, in half the area, outproduce 250 old ones. 
13 lathes replaced 30 (actually 2 replaced 9 on one 
job). A semi-automatic centerless grinder replaced 
3 hand-operated machines. One thread roller re- 
placed three turret lathes. One knur]l roller replaced 


six step-turning lathes, eliminating 35% scrap loss 
and cutting time 90%. Three duplicating lathes do 
one job at three times former rates. Two 5-spindle 
automatics and a turret lathe replaced 22 old ma- 
chines and cut tool inventory two-thirds. Three 6- 
spindle automatics replaced 16 old turret lathes 
and paid out in 10 months. Three double-end auto- 
matics handled by one operator replaced 11 single- 
operation machines and eight operators. Two lathes 
with one operator replaced 11 single-operation ma- 
chines and six operators and paid out in 11 months 


trends in machine tools 

There are, basically, four incentives for develop- 
ment of improved machine tools: 

1. Closer limits, to attain a more accurate product 

and avoid secondary operations. 

2. Higher production, to lower costs. 

3. Increased automaticity, to save time and reduce 

errors. 

4. Reduction of non-cutting time, by better han- 

dling and loading. 

As implied earlier, one motivating force has been 
military. The rise of the jet engine and the rocket 
have forced concurrent development of superior 
machine tools to attain closer tolerances on materials 
and shapes increasingly difficult to machine, not 
only for the engine or rocket “motor”, but for elec- 
tronic and electrical accessories. As would be ex- 
pected, attainment of closer tolerances in one type 
of product results in efforts to attain them in an- 
other. After all, the subcontracting by machine- 
tool builders during World War II taught other 
machinery makers the virtues of closer tolerances, 
and resulted in their adoption in many other lines 
of equipment. It seems that, 140 years after Eli 
Whitney demonstrated the advantages of inter- 
changeable manufacture on guns, the guns have at 
last forced us to equipment close enough in toler- 
ances to permit true interchangeability rather than 
selective assembly. 

What are the trends in machine tools generally? 
There are apparently about nine major ones: higher 
speeds, greater horsepower, increased rigidity and 
accuracy, automatic or semi-automatic control, more 
extended use of contour-following or tracing mech- 
anisms, adjustable speed drives, transfer mecha- 
nisms, more attention to chip disposal, and increasing 
use of better materials. Some of these may not be 
immediately evident because of the partial “design 
freeze” necessitated by current high levels of de- 
fense production, but the ideas are there and will be 
applied to new models to be announced as soon 
as engineering time can be diverted to complete 
them. 

First let us consider power and speed: Most ma- 
chine tools of today have almost double the power 
of those of the war years, and perhaps 50% more 
speed. Predictions are that speed ranges will con- 
tinue to increase, and that power requirements may 
rise 100% or more again. Several makers are cur- 
rently planning increases; one has made for ex- 
ample, 30% increases in power and speed to take 
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nine major trends in 
machine tools 

. Higher speeds 

. Greater horsepower 

. Increased rigidity and accuracy 

. Automatic or semi-automatic control 


More extended use of contouring 
Adjustable-speed drives 

Transfer mechanisms 

. Better chip disposal 

. Improved materials 


care of cutting materials which will be available 
in the decade to come. Another guesses that 50% 
more will do it; because the cutter and work rather 
than the machine tool will limit further increases. 

Concurrently, there must be increases in rigidity, 
to be attained both by “beefing up” the structure 
and by redesign for greater strength. New materials 
will aid in this, and redesign will be required any- 
way to handle major contemplated speed increases. 
Closer tolerances are a function of rigidity and 
smoothness of operation of the machine tool, plus 
shape, accuracy and finish of the tool. Heavier and 
stiffer structures are increasingly evident. Greater 
knowledge of materials and of such fundamentals 
as friction and lubrication has resulted in machine- 
tool parts that hold their shape, wear longer, and 
operate under better conditions. Parts are made to 
closer tolerances and assembled more accurately so 
no fitting is necessary. Many makers no longer 
permit “fitting” at assembly. These factors result 
in machine tools that are more accurate initially, 
and that hold their accuracy longer in service. Vi- 
bration and noise are reduced, important both to 
the operator psychologically and to reduce or elim- 
inate chatter and runout. There is aiso a trend to- 
ward more-accurate types of machines: jig borers 
and precision boring machines instead of drills on 
close-tolerance hole spacing and size, horizontal 
boring & milling machines or radials with spacing 
tables instead of radials with fixtures. 

Cutting edges initially more accurate, and brought 
to a finer finish, produce smoother surfaces for a 
longer period, so too] tips are now being fixture- 
ground with a series of wheels of increasing fineness, 
rather than simply being hand-ground to approxi- 
mate shape. Higher speeds also usually result in 
better finish, particularly when coupled with proper 
choice of coolant. Correct combination frequency 
makes a subsequent finishing operation unnecessary 


heavier machines—or lighter? 

Increased power, speed and rigidity are, however. 
probably not long-term trends. Tremendous em- 
phasis is being placed today on precision in processes 
preceding machining. We have rapidly rising ac- 
curacy in matchplate casting, shel] molding, invest- 
ment casting, extrusion, welded assembly of plates 
and cast elements, and the like—the objective being 
to avoid putting on a lot of metal to be sure of 
“cleaning up”, indeed to avoid machining entirely 
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where possible. In some cases, the estimated reduc 
tion in cubic inches of metal first put in unneces- 
sarily, by old processes, then machined out, is 60% 
or more of the part weight. Paradoxically, we are 
going back several decades to the time when clos¢ 
tolerances (for those days) were the pride of found- 
ries. That was before we achieved such tremendous 
machine powers and tool qualities that cubic inches 
per minute became the criterion. It was not then 
popular—and probably will not be, but for different 
reasons—to “hog out” parts for the pure pleasure of 
seeing the chips fly. If that comes to pass (and there 
are many signposts pointing that way), the future 
machine too] will take lighter cuts, with the empha- 
sis on finish and close tolerances in one combined 
roughing and finishing cut. We can't get forgings 
and castings of an accuracy to permit that yet at 
reasonable prices, but trends are in that direction. 
It is well to remember that efficient removal of 
metal is an optimum combination of cutting speed, 
feed, depth of cut, and tool life. Where there is a 
choice, while increasing output, maximum tool life 
is gained first by increasing cut, second by increasing 
feed, third by increasing speed. However, if the 
possible cut is limited in depth, and surface finish 
and accuracy are important, speed may be the only 
factor that can be improved. Also, some materials 
can be cut better when heated in the cutting zone 
This last is but one in a series of steps toward 
greater uniformity in material as delivered to the 
machine tool. An increasing number of companies 
are inspecting stock and blanks (whether forged, 
fabricated, cast, or otherwise produced) before ma- 
chining, and sorting or heat-treating for uniformity. 
This makes it possible to set optimum machining 
rates and yet to be reasonably sure of maximum 
tool life, dimensional accuracy, and surface finish 
There is little use here in continuing this exhibi- 
tion of two points of view; suffice it to say that 
some future machine-tool types may actually be 
lighter, smaller, and faster if trends continue 


machinability 

“Machinability” is a familiar word, but one that 
has assumed much more importance recently. To the 
tool engineer, the word generally connotes any or 
all of a variety of characteristics: 

1. Tool life for a particular combination of work - 
piece and tool material. 

2. Surface finish required 

3. Power consumption. 

4. Brinell hardness of the work. 

In the last few years, it has been realized that 
microstructure of the work material is the critical 
factor in tool life—in other words, microstructure 
is most important in establishing optimum machin- 
ing rates. 

Machinability studies sponsored by the Air Force, 
plus the work of private investigators, show that 
tool life varies with work microstructure. Further, 
for various constructional steels, similar structures, 
regardless of analysis, machine very much the same 
For example, SAE 4340 and SAE 8640 with a sphe- 
roidized structure are machined by a given grade of 
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itbide with about the same lift This has beer 
proved true in turning tests. Certain investigation 
reveal, on the other hand, that a structure best f 
turning not necessarily good for gear cutting 

Tool life is not tae only aspect of machinabilits 
Cutting resistance of the work material must alse 
be considered, because it does not change with 1 
vention of a better tool material 

toth tool life and cutting force are vita) considera 


ions in best utilization of existing equipment or } 


planning the purchase of new machines. For thi 
work, productivity charts would be helpful (AM- 
sept ls 51, p 145). 
Because productivity charts are lacking for a wide 
riety of constructional materials, we must struggle 
long with available machinability data for the 
present, Results can, however, be spectacular. One 
ympany, using existing machine tools, has worked 
mm these data as a base to apply HSS, carbides 
ind the cast-alloy tool materials properly with re- 
pect to the nature of the cuts to be taken and the 
ivailable speeds and feeds on the machine tools 
Over-all savings in machining costs amount to about 
ne-third 
In the automotive industry, careful study of m 
structure, product-design features, and machine 
juipment have achieved remarkable savings. 
Results of machinability studies disclose that for 
the same cutting speed, tool life declines for struc 


tures in this order 
10% pearlite 90% ferrite 
30% pearlite 70% ferrite 
pheroidized structure 
50% pearlite 50%, ferrite 


100% pearlite 

tempered martensite, 300 Bhi 

tempered martensite, 400 Bhn 

The possibility exists that heat treatment of ba 
tock, forgings or castings to a more uniform and 
machinable structure will ease the tool-life prob 
em and permit both higher cutting speeds and long- 
er life between grinds. Economies of this kind, of 
necessity, can only follow a careful investigation of 
the structure of the material, as received, a know! 


ge of how prior processing has affected its struc 


e and properties, and an evaluation of costs of 
ormalizing, annealing or spheroidizing treatments 
Possibly, the least over-all cost may even be achieved 


machining in a heat-treated and tempered condi- 


m, and this may be necessary for the finish desired 


infinitely adjustable feeds and speeds 
The trend toward infinitely adjustable feeds and 
peeds is a result of increasing knowledge of ma- 
chinability Studies show that exact feeds and 
peeds are important in efficiency, tool life and 
finish. Proper speeds and feeds can be designed int: 
high-production machine the “infinite’’ ranges are 
needed initially in jobbing, small-lot, and toolroon 
inits. For mass-production machine tools, spindle 


‘an be of fixed-speed design, or with pickoff gea: 


or shift levers that can be set and locked so the op 


erator cannot tampe with them. But fe machine 


which must be adjusted periodically or frequently 
infinitely adjustable speeds and feeds are one an- 
swer. Current indications are that these drives will 
be de, with electronic-tube or selenium-cell rectifiers 
for units up to around 10 hp, and motor-generato: 
ets or mercury-arc rectifiers above that. So-called 
Ward-Leonard speed-control circuits will be more 
widely applied, as will magnetic clutches and 
brakes, including the magnetic-powder-type clutch 

But economics are against the move at the moment 
available larger spindle drives are too costly. One 
turret-lathe maker recently supplied two machines 
to an electrical manufacturer, one with normal 
tepped drive, the other with vari-speed drive pro- 
duced by the customer, presumably at lowest present 
cost. The lathe with the vari-speed drive showed 
mly 6° increase in production over the normal! ont 
-not worth the added investment to the buyer, even 
when his own unit was incorporated 

In contrast, the same maker sent two lathes to a: 
electrical company, one with conventional methods 
of changing speeds and feeds by hand; the other with 
peeds, spindle reversal, and the like accomplished 
automatically by movement of the turret slide. The 
gain in production by doing this, averaged over 50 
different pieces, was about 30°—or five times that 
from the vari-speed drive. This is an indication that 
greatest current gains can be made by reducing the 
non-cutting part of the cycle and improving han- 
dling, although the vari-speed drive will show great 
future gains as well. One chief engineer predict 
that improvements in the vari-speed drive, and re- 
duction of its cost, will be so great in the next few 
years that it will have to be considered for every 
application. Another, however, considers it an ex- 
pensive “fad,” and feels that even presently available 
100-1 ranges are not being efficiently used. There are 
ijefinite problems in providing motors with wider 
ranges. Constant cutting speed and constant loading 
of the too] are, however, both practical, the first o: 
boring mills and lathes doing facing operations, the 
second on millers and grinders where stock to be 
emoved varies widely 


cutting fluids, chip handling 

While cutting fluids are primarily concerned wit! 
the toolbit or cutter, they also have some effect upon 
machine-tool design and operation. For example, in 
current automatics, it is practically impossible to 
keep coolant and lubricant separated, so many com 
panies use dual-purpose cutting fluids. Other ma 
‘hines have similar problems; because of splash and 
flooding, cutting fluid gets on ways and other sliding 
surfaces, so must be non-corrosive and have lubricat- 
ng properties. One new automatic. to overcome this 
has an overhead bed and fully sealed lubricated 
ireas. Some mass-production shops have very suc- 
cessful group systems for coolant supply and clean- 
ing, but job shops will probably continue with 
individual coolant systems so machines can run alone 
with any coolant 

There is much to be done still with cutting fluids, 
both in formulation and in application. At top cut- 
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ting speeds with carbides, for example, considerable 


hot and cold working of the piece results, as well as 
life-shortening alternate heating and quenching of 
the carbide. In developing specific-purpose cutting 
fluids and applying them by flood, drip, jet or mist 
is required, much must still be done 
It may prove advisable to enclose some grinding 
wheels to permit use of inert atmospheres. Recent 
tests with nitrogen showed expected reductions in 
parking but also permitted grinding forces to be 
nereased as much as 25-fold. Energy per unit vol- 
ime of metal removal was thus' reduced substan- 
tially and surface temperatures cut at the same time 
Emphasis is also being put upon development of 
hip handling, first to avoid pockets where chips can 
collect, second to get them down and out of the ma- 
chine. The problem is particularly acute in multi- 
spindle units. Chip-breaker studies recently under- 
taken by the NMTBA will serve as a basis for 
avoiding the broken chips that interlock to clog a 
passage as well as the long, stringy ones that make 
trouble. Beds are being redesigned for openness, 
openings tapered, and chutes, hoppers, and even 
conveyors applied to get chips out to disposal equip- 
ment. One of the “big 3” automotive manufacturers 
is already insisting upon cored openings in beds for 
chip clearance 
Handling time will be cut in many ways in and 
about future machine tools: automatic or semi- 
automatic operation, combined electronic and me- 
chanical control, automatic cycling (subsidiary op- 
erations such as speed, feed, coolant supply 
controlled automatically to suit cutting operations), 
multiple spindling, contour following, automatic 
loading and unloading, dual table or dial or drum 
feeds, and automation between machines. The ob- 
jective is increasingly “to stop cutting air”; ma- 
chines and operators cost too much. What's more, 
at higher production rates, it may be physically im- 
possible for the operator to exert the necessary 
number of foot-pounds even to operate the machine 
(let alone to load and unload) because of strained or 
awkward working positions. This is another reason 
for greater mechanization and semi-automatic cv- 
cling. But the basic one is to make the saving in 
cost and time where the largest potential saving is 
in handling and in non-productive loading and un- 


loading cycles 


cleaner styling 

Machine structure will be better styled, so ap- 
pearance will be improved, but not by “streamlin- 
ing.” “teardropping,” or slavishly following othe: 
familiar equipment. Emphasis will be on functional 
styling, for clean appearance coupled with utility 
Pockets, ledges, and dirt-collecting excrescences are 
definitely out of favor. It takes too long to clean ma- 
chines anyway, and better cleaning equipment is 
needed 

Basic shape may also be affected by welded ma- 
chine-tool bases. Patterns continue to rise in cost, 


and newer welded designs show no greater tendency 
to vibration and noise than do cast ones. Further, 
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additional machine-tool trends 


Infinitely adjustable feeds and speeds in job 
lot, small-lot, and toolroom machine tool 

Wider speed and feed ranges 

Magnetic clutches, including the powder ts pr 
more widely applied 

Automatic cycling of secondary operations 
(speed, feed, coolant supply) to suit cutting 
operations 

Closer control of machine temperature for 
precision units, including lubricant and coolant 

Better coolants, better applied—interchange- 
able coolant tanks for quick shifts of material 
eut 

More emphasis on chip clearing and handling 

More understanding of machinability and 
metallurgy will result in optimum machining 
rates 

Functional climinating pocket>. 
ledges, “bump.” 

Increased use of welded bases, particularls 
on special machines 

More clectronic controls, particularly for 
high-production machines 

Simpler controls, to suit less-skilled operators 

Grouped and duplicated controls, some pre 
selecting 

More pendant control boxes 


Countertype hand dials rather than direct 


reading 

Speed- and load-indicating devices built into 
production machines 

Higher eyclages — perhaps 400 eveles in 
control cirenits 

Overload and over-running protective dey 


Automatic gaging, wheel and tool dressing 
Automatic tool control, to signal wear on tool, 
ete 


Machines tooled by builder 


Improved ways, bearings, lubrication 

Tracer control 

Standard electrical, hydraulic, and pneumatic 
equipment 

Better guarding 


Power clamping 


limited-quantity special units and production rush 
both favor welded bases, if elements are specifically 
designed for welding 

Apparently, extensive modification will occur in 
controls, partly for efficiency, partly to offset the de- 
creasing skill level of available operators. Emphas 
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Buyers disagree on finish .. . 
“Costly finishes for appearance are a waste.” 

FACTORY MANAGER, PACKAGING MACHINERY PLANT 
‘Expensive machine tools should have a qual. 
ity finish, such as they had prewar, for the 


sake of upkeep. The added cost is justified.” 
GENERAL SUPERVISOR, WEST COAST SHOP 


.- but they agree on maintenance 


“More thought should be given to quick 
maintenance. Too many parts have to be 
taken off to replace the worn part.” 
—MASTER MECHAINC, PRECISION MANUFACTURER 
“Machine tools need better accessibility for 
maintenance and repair. This is especially 


true of machines with hydraulic control.” 
—MANAGER, RAILWAY-CAR COMPANY 


“Pretty machines are generally hard to ser- 
vice. There is too much hiding of motors and 
vital and vulnerable details.” 

—WORKS MANAGER, MACHINE-TOOL BUILDER 


this box, and others quoting users of summarizing their 
wants, are abstracted from a 1952 American Machinist 
survey of works managers of larger metalworking plants 


will be on electrical and electronic controls, but 
hydraulic and pneumatic actuating elements will be 
used, as they are now, in addition to mechanical and 
electrical ones, because users find difficulty in train- 
ng men to maintain complex electronic units. Com- 
bined electro-mechanical controls are presently 
impler and cheaper. The central control station, 
either pendant or panel, will be more common, with 
more functions controlled from it. Controls will be 
centrally grouped, and where necessary, duplicated, 
to reduce the time and energy expended by the op- 
erator. Larger drive motors needed for machine-tool 
spindles have about over-run present plant voltages, 
so higher-voltage circuits may be necessary. This 
will, in turn, force additional insulation in motor and 
control circuits, as well as larger control elements 
Present 60-cycle control circuits may be raised 
to possibly as high as 400 cycles—for more accurate 
control with contactors and to take advantage of 
the high actuation speed of electronic controls, now 
so much faster in reaction than the motors that an 
on-off” contactor is usually just as effective. 
Machine heights may be varied to permit sitting 
on most jobs—-operators show increasing desire to sit 
down at the job. Pushbuttons will probably replace 
many hand adjustments and controls. Dials on hand 
controls may be the counter, rather than the direct- 
reading, type. Speed indicators and load gages will 
become much more common. Along the same line, 
protective devices to prevent damage to the machine 
from overload and overrunning will be built in. 
Automatic gaging and wheel—even tool—dressing 
may be built in. (In at least one case, a diamond 
stick automatically dresses a bur end every few 


E. 


cuts.) Automatic tool control (based on pieces ma- 
chined, tool load, or some such factor) is in prospec! 
for high-production units. With this device, the num- 
ber of pieces cut, the load on the tool, power re- 
quired, or some similar gage, shuts the machine 
down for tool change. 

A few years ago, buyers of high-production units 
did their own tooling in half the cases at least; this 
proportion has now fallen to less than 10%. Modern 
tooling is so complex (and the machine tools as well) 
that it is less troublesome and costly to let the make: 
do the engineering, and to buy the machine and its 
tooling as a package. Whole production lines have 
been bought this way. 


standards and safety 

Again in consideration of the increasing cost of 
downtime and of maintenance, standards for electi- 
cal, pneumatic, and hydraulic equipment like those 
of the NMTBA and Joint Industry Committee are 
being adopted, despite their greater cost. There is 
increasing pressure for standard gearboxes and other 
parts, to cut the time lag and cost of replacements 

For safety reasons, more elaborate guarding, much 
of it tied in with cycling controls, will be applied 
Even painting and plating will be improved. Trends 
toward low-reflection finishes (such as satin chrome 
on dials) will continue to reduce glare and reflections 
that distract operators and make control more dif- 
ficult. Among other elements to be incorporated are 
improved part handling, automatic gaging, better 
fixturing, power clamping, cutting-fluid filters, in- 
terchangeable coolant systems for automatic ma- 
chines handling a variety of materials, better lubri- 
cation, more protection for ways, and better way 
finishing (hardened and ground, or plastic). More 
and more shop men feel that “more ways are scraped 
out of alignment than into alignment,” but want 
some surface treatment to create “oil pockets.” Ways 
will be flame- or induction-hardened for better wear 

Bearings and lubrication systems are also in for 
development. As tolerances expected of a machine 
tool are narrowed, the limiting factor is frequently 
what bearings are readily available; no machine can 
be more accurate than its bearings. And as bearings 
are brought closer, lubrication becomes more critical 
Pressurized lubrication and air bearings are both 
being studied as answers. The tendency during the 
past few years of builders to apply a nameplate spec- 
ifying lubricants by brand name is resented by 
larger buyers as too confining. 

The hydraulic system is also involved in control- 
ling accuracy. Special consideration must be given to 
heat transfer, and fluids must, in close-tolerance 
equipment, be held to operating temperature by 
heating during “down” periods and refrigerating 
during operation, to prevent distortion of ways. 
tables or other parts. 


tracer control 

Tracer control is definitely “catching on.” It cuts 
setup time and is efficient for small lots. Some com- 
panies report tracer lathes more productive than 
multi-tool ones on certain jobs because of these fac- 
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tors. Duplicating devices of this type will compete 
with tape or card controls in turning, milling and 
grinding, in the latter case periodically dressing the 
wheel (or wheels) to exact shape rather than work- 
ing directly on the piece. Tapes may be punched, 
magnetic, drafted, or photographic—all are definite 
possibilities. Templets, too, may become simply 
drawings or prints instead of metal, with the fol- 
lower electronic, electrical or photo-electric. 

There are, and always will be, those who contend 
that all these things are “gadgets” and that they 
make a machine tool too expensive. Yet builders who 
have brought out “stripped” models at reduced 
prices have not been successful with them; buyers 
are always fearful that features not now needed will 
be required eventually. After all, 20 years ago, rapid 
traverse, centralized lubrication, built-in coolant 
systems, full speed ranges, simplified controls, and 
the like were “gadgets.” Who is willing to do without 
them today? And builders now feel that eliminating 
them would save so little that most buyers wouldn’t 
be impressed. 

Current shortages in diamond bort for grinding 
wheels, and the necessity for tapping and making 
odd-shaped holes in carbides and similar hard ma- 
terials, has resulted in added impetus for the de- 


turning and boring 


Wine Maudslay’s improve- 
ments on the lathe gave birth to the machine tool as 
such 200 years ago last year, actual application of 
the modern lathe is relatively new. Even 75 years 
ago, the hand lathe, sometimes as big as 24-in. swing, 
with back gears and with wooden shears faced with 
iron, was still in common use. Engine lathes handled 
most cylindrical work, however, with the vertical 
boring mill working on only very large work. 

Centering was a relative thing. There were few 
centering machines; most centers were located by 
hermaphrodite calipers and produced by center 
punch and hammer. Included angle was about 90°. 
What's more, the lathe center and spindle nose were 
punch-marked too—the only way to be sure the 
center was set true in the taper was to match up 
the punch marks. Drilling was commonly done with 
a flat drill in the tool post; then the job was bored or 
reamed with an “expansion reamer” expansible 1/8 
to 3/16 in. Mandrels were miscellaneous lengths of 
bar stock, turned to a series of diameters. “Mikes” 
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velopment program on methods of machining with 
other than cutting tools. There are, essentially, four 
known methods, two utilizing the electric arc, one 
electrochemical, and the fourth ultrasonic, The first 
method has been extensively developed in the past 
ten years for tap disintegration, is now also applied 
for drilling, tapping, and surfacing by at least two 
equipment makers. The other arc method, and the 
electrochemical method, are still in initial stages of 
development in the US, although Soviet scientists 
have been active on them for the last five years. The 
ultrasonic method, utilizing an abrasive in a fluid, 
is also-relatively new. Informed opinion is that these 
processes offer a tremendous potential in a special- 
ized area—machining the super-hard materials. 

Lastly, a word or two about a continuing user 
objection to machine tools—price. There is little 
likelihood that prices will go down, short of a gen- 
eral depression; they never have. Current costs are 
on the rise; builders can see only one thing to do— 
to attempt to improve machine performance by rede- 
sign, so higher prices can be offset by lower ma- 
chining costs. Expect escalator clauses in contracts 
until “‘wars and rumors of wars” end; also expect 
changes in tax regulations to permit selection of de- 
preciation rate. 


and gages were as unknown as tolerances, and the 
eccentricities of each lathe had to be matched by the 
resourcefulness of the competent machinist who ran 
it with loving care. 

Files, scrapers, and abrasive cloth finished most 
jobs; the cylindrical grinder was available only in a 
few shops, and then for small parts after hardening 
Nobody dreamed of the lathe as a “roughing” ma- 
chine tool, as many are used today. What’s more, 
although a quick-change gear had been patented in 
1854, and opposed helical headstock gears installed 
first in 1874, hand-changed gears were still the order 
of the day. Coolant was supplied in a trickle from a 
can, tapers were cut by slide rest or by setting over 
the tailstock. The turret lathe (except for the light 
Fox) was unknown, and the screw machine still a 
hand unit. Turning speeds were 15 to 25 fpm, feeds 
1/32 to 1/3 ipr. Mushet (steel containing tungsten 
and manganese) was available for turning hard ma- 
terials, but no one thought of it for regular work at 
higher speeds—because the machines couldn't handle 
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uch loads anyhow. It was strictly a carbon-steel era 

When HSS was introduced, just after the turn of 
the century, its makers refused to sell it to plant 
without equipment sturdy enough to use it. The re- 
ult was development of geared-head lathes and 
more powerful equipment generally 

Twenty-five years ago, turning speeds had risen 
to 75 to 90 fpm, the geared-head engine lathe had 
been joined by the turret lathe, automatic screw 
machine, automatic lathe, vertical boring mills 
equipped with turning devices (turret and side 
heads) with both horizontal and vertical feeds 
and renamed vertical turret lathes. The variants of 
the latter were already widely known and used, in- 
luding multiple spindles and indexing station 


where we are today 

Development during the past 25 years has prob- 
ibly been as great as in the 75 years preceding. Not 
only has the engine lathe been refined, and special- 
ized variants such as the bench lathe and toolroom 
lathe recognized as separate types, but also an in- 
creasing number of production-lathe variants have 
been developed. There are multi-spindle horizontal 
ind vertical automatics, as many as 8 spindles on 
the former and 16 on the latter, with a variety of 
tool positions and motions; screw machines and au- 
tomatics with such accessories as drilling, milling, 
lotting, and even induction-heat-treating heads; 
lathes with built-in workloaders and chip conveyors: 
and an almost endless number of variants. Speeds 
have been as high as 1500 fpm in cutting steel, with 
pecial machines going far beyond that for working 
aluminum and other light alloys. The demands for 
facing large aluminum disks have, in fact, led to 
development of the right-angle, T-, or facing lathe, 
in effect a lathe head with the cross-slide at right 
angles to its usual position. Such lathes actually 
were made 125 years ago, but apparently were 
ibandoned with the development of milling and 
planing 

Lathes in general have today about twice the 
power they did ten years ago, with equivalent in- 
crease in feeds. In addition to the multi-tool manu- 
facturing lathe of the turret or slide type, the last 
few years have brought tremendous development in 
the tracer-controlled or contouring lathe. In such 
machines, a single cutting point can do as we ll as 
multiple tools on some jobs, with at least as con- 
sistent accuracy. Efforts now are being bent toward 
better and less-expensive controls, particularly of 
the tape or punch-card variety, and elimination of 
problems with sharp changes of contour or 1 regular 
rather than evlindrical surfaces. Both negative and 
positive shapes are regularly made on such equip- 
ment to very close tolerances 

In recent years, we have developed self-contained 
headstocks and toolslides, so as many as three of the 
latter can be placed where desired about the former. 
Or the toolslide, on separate ways, can be placed in 
any desired relationship or at any distance from the 


head, but still coordinated with it, mechanically o1 
electrically. Rapid traverse, feed, dwell, and rapid 
return are all presettable for automatic operation, 


creating an extremely versatile machine. Emphasi 
on several recent designs is toward a similar com- 
bination of rapid setup and automatic or semi-auto- 
matic operation. One design permits the operator to 
go through the cycle of shaping one piece manually 
then tool stops are locked and the lathe will there- 
after produce additional similar pieces. Feed dials 
and stops have micrometer adjustments to compen- 
sate for tool wear, and the operator may interrupt 
the run to machine different pieces manually, 
each case withcut affecting the preset cycle. 

Another design incorporates a lever which con- 
verts it from a manually controlled engine lathe to 
a semi-automatic production machine with powered 
front and rear carriages, rapid traverse, and cycled 
control. Emphasis has been placed on providing 
similar versatility in some types of turret lathes and 
multi-spindle automatics, to make them adaptable 
for smaller lots. Principal changes have been aimed 
at cutting setup time. 


two types “left home” 

Perhaps one way to show the tremendous develop- 
ment is to indicate trends in two machine types not 
commonly recognized any longer as lineal descend- 
ants of the lathe. The horizontal boring, drilling, and 
milling machine was 25 years ago strictly a boring 
machine (hence the left-hand head on some units), 
most machines had a 3- or 4-in.-dia spindle at best, 
and 10 hp and 400 rpm were high. Ways were soft 
CI, gears and working parts, accurate to 0.001 in. 
wore rapidly. Controls were clumsy and manual! 

Today, the machine is an open-end unit, doing 
milling 60° of the time. Spindle diameters range 
from 2% to 10 in.; there are table, floor, planer, and 
multiple-head types. Power may be 100 hp or more, 
speeds go to 2000 rpm; weights are as much as 150 
tons (as compared with 10 tons in 1927). Hardened 
ways and gears are common, accuracies are meas- 
ured in tenths of thousandths of an inch. Mecha- 
nized controls are familiar; measuring and automatic 
positioning by optical, electronic, hydraulic or me- 
chanical means can be done to a tenth. Duplicating 
or tracer units permit die-sinking and contouring 
operations to be done; some types have as many as 
4 or 5 spindles cutting at once. Other accessories in- 
clude powered revolving tables, continuous-feed 
facing heads, right-angle milling heads, underarm 
attachments, and the like. Of 17,784 such machines 
in use in 1950, according to the American Machinist 
Inventory, 4410 were at least 10 years old, anothe: 
4034 at least 20, so obsolescence is about 47%. 

The other lineal descendant of the lathe is the 


“Automatic screw machines waste entirely 
too much lubricating oil. Our six new auto- 
matic six-spindle machines use about a gal- 
lon every 24 hours. Lubricating system 


should be designed as a self-contained unit.” 
_MASTER MECHANIC, PRECISION PRODUCTS PLANT 
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What do buyers want in (tomorrow's 
turning and boring machines? 
More power 
Higher speeds and feeds 
Stepless speeds and feeds 
Better and easier chucking 
More chip room 
Improved control 
Forced lubrication to turret and apron on 

turret lathes 
Outboard support on horizontal boring mills 


vertical boring and turning mill—really an upended 
lathe in its basic shape. Even big mills ten years ago 
had only 40 to 50 hp; today, with carbide tooling, 
twice that is common. Wide ranges of speed contro! 
are provided by adjustable-speed dc motors; most 
machines have multiple motor drives and automatic 
controls. Many have become specialized manufac- 
turing types, like the vertical turret lathe with au- 
tomatic setup, or the automatic unit of the same type 
with four heads (two with contouring tools) for 
machining railway-car wheels and turbine disks 
Some units have electronic devices to maintain con- 
tant surface speed as the tools move in or out. 

There were 19,590 such machines installed in 
1950, 4100 over 10 years old, 6460 over 20; thus 54% 
of the machines are obsolescent 

Metalworking had slightly over 396,000 lathes in 
1950—the largest group—of which about a third 
were engine and similar types. Of the total, 22°, were 
over 10 years old, 25% more over 20 years old, but 
of the engine lathes 24% were 10 to 20 years old 
and 33° more over 20. There were 71,400 bench 
lathes, 63,800 ram turret lathes, 24,600 saddle turret 
lathes, 22,500 chucking machines (only a quarter 
between-centers types), 66,600 screw machines, 1300 
gun-boring lathes, and 15,100 others. Production 
types averaged relatively younger than the toolroom 
1 general-purpose types, yet wasted manhours are 
more costly in the toolroom than in the shop. 


what's coming in turning 

Most-immediate further developments will un- 
loubtedly be in increased application of contouring 
and duplicating equipment, in automatic cycling 
and gaging, and in higher speeds and heavier feeds 
Automatic lathes with adjustable feeds and transfer 
mechanisms are probable, plus tooling simple enough 
to make setup economical for lots as small as 25 
pieces. The longer turning cycles of the tracer-con- 
trolled lathe are not a disadvantage on short runs 
because of the shorter setup time as compared with 
the multi-tooled machine. Tracer units will become 
simpler and cheaper, more accurate and easier to 
maintain, as time goes on. The automatic may do 
roughing, the duplicator do finishing on suitable jobs 
Higher speeds and feeds, in particular, indicate 
greater rigidity of structure, machine redesign, and 
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added power—tests have shown that a single car- 
bide tool, under proper condition, can absorb 75 hp 
Turning speeds on steel are steadily climbing toward 
1000 fpm, and will rise above that. In one recent 
case, a 1%-hr job at normal speeds was cut to 
6% min at around 600 fpm, with better finish and 
equivalent tool wear—but foreman, operator and 
tool grinder all had to be indoctrinated first. Such 
applications, coupled with more accurate blank- 
making, may make “green” grinding unnecessary 


geared heads linger 

Geared-head machines will predominate for some 
years to come because of their economy. Infinitely 
adjustable-speed drives, as mentioned earlier, are 
not now economical, but can be as they find greater 
application. And turning offers one of the best fields 
because of the present wide variation in surface 
speed as diameter changes and the hard work a lathe 
tool does because it is continuously in the cut. For 
the same reason, advances in cutting fluids and their 
application will be promptly adopted. There will also 
be cases, particularly in turning and facing, in which 
constant surface speed or constant load are economi- 
cal. For example, in facing a turbine wheel from a 
40-in. diameter down to a 10-in. diameter, surface 
speed would normally change by 4 to 1 But an 
adjustable-speed drive on the table with its control 
rheostat coupled to the head-feed leadscrew could 
increase rotational speed as the head feeds in, main- 
taining constant surface speed, reducing cutting time 
37%, increasing tool life, and improving surface fin- 
ish as well as making it consistent. By similar contro] 
from load, the feed rate can be adjusted to maintain 
constant tool loading 

Automatic loading and unloading and power 
clamping will find wider application, because they 
offer major opportunities for savings. Pre-selection 
of speeds and feeds, closer grouping of controls, and 
greater attention to operator comfort are coming 
Chip disposal will also receive closer attention; may 
even result in eventual tipping of the bed 90°—or 


trends in turning equipment 


Increased contouring and duplicating 

Automatic cycling 

Automatic gaging 

Higher speeds—to over 1000 fpm 

Heavier feeds 

Infinitely adjustable speeds — particularly for 
facing and contouring 

Adjustable feed, controlled automatically by 
load 

Simple production tooling 

More rigid structures 

Automatic loadi and loading 


Transfer mechanisms 

Feed cutouts, speed controls, etc, for safety 
Greater chip clearances, more conveyors 
Coolant filters 

Better chucks and collets 
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even upside down—so chips—and cutting fluid—can 
drop free. Mechanical chip breakers are a definite 
possibility to cut tool wastage and improve disposal 

Obviously, more special lathes are coming, again 
sparked by the military program. For example, 
stress-relieved alloy disks must be produced with 
very thin sections. One way to avoid distortion is to 
finish-machine both faces at once. Also, while rough- 
ing cuts can be heavy, finishing cuts should be light 
and at much higher speed, indicating two types of 
machines, with provision for easy work interchange 
The finishing lathe may have shaved and hardened 
gears, hardened bearings and vari-speed motors for 
extreme accuracy and finish, but would require far 
less power and “beef” than its roughing counterpart 
Both would require 60-in. swing, but no bed length 


automatic size control 

Automatic inspection or size control will be pro- 
vided, possibly designed like that already applied 
to grinding. The automatic lathe and screw machine 
are, in fact, considered the best immediate fields for 
such devices. They will compete, or combine, with 
tape- or otherwise-actuated “‘brain boxes” to remove 
more operator fallibility. Several lathe builders are 
developing such devices, improving simplicity and 
reducing size to practical proportions. Magnetic-tape 
types permit the operator to run through the first, 
or “recording” cycle, the machine thereafter being 
tape controlled. Such a setup would be economica! 
for even a few pieces. Such controls should be 
available in about five years, for machines may re- 
quire redesign to work at their best with them 
Currently high, and increasing, labor rates preclude 
the expenditure of costly time to train that “pearl 
beyond price’, the first-class lathe hand. Even the 
familiar dials may be supplanted by the counter 
type, and load-—-or overload—indicators added, for 
the same reason. One recent lathe has an automatic 
pressure-release valve that cuts hydraulic feed in 
half when pressure exceeds a safe limit. 

Turret-lathe controls actuated automatically by 
movement of the turret are coming along rapidly 
One maker, for example, shifts speed to any of three 
as the turret is indexed. Another maker, handling 
speed and spindle-direction changes, etc, automati- 
cally by slide movement, showed 30% gain in pro- 
duction in tests on 50 different jobs over hand shift- 
ing. Speeds are also on the way up here; small 
screw machines to run at 10,000 rpm and above, 
and large ones to operate at 3600, are in the offing 
They will have infinitely adjustable spindle speeds, 
and may add tracers, particularly to avoid expensive 
form tools for brass turning 


more mechanization 

Automatic lathes and screw machines will con- 
tinue the trend toward greater clearances for chip 
disposal and apply some form of continuous sizing to 
warn the operator or shut the machine down when 
the tolerance limits are approached on critical di- 
mensions. These are already the most highly mech- 
anized among turning machines; chip conveyors, 
ceolant filters, work ejectors, and the like are already 


being installed. In addition, accessory heads fo: 
slotting, side-drilling, grinding, milling, and even 
induction hardening are applied to avoid movement 
to another machine or location for a second opera- 
tion. On the way are simplified tooling and better 
workholding collets or chucks, to reduce setup time; 
cleaning and clearing of areas, simplified piping and 
sumps, to reduce cleaning time. 

The horizontal boring, milling and drilling ma- 
chine and the vertical boring mill, already hardly 
recognizable as offspring of the lathe, will probably 
become even less so, but like it will probably undergo 
still further increases in speed and feed, automatic- 
control, and the like. Contouring equipment is being 
applied extensively in latest machines. In one re- 
cent case, a customer, offered 20-ipm spindle feed 
on a horizontal machine, suggested he’d prefer 400 
This is an extreme case, of course, but indicative 

Trepanning, an ancient process but little used in 
Métalworking, is also now developing rapidly. Sev- 
eral lathes are already under test for this work, al- 
though major differences from familiar boring are 
largely in the tool rather than the machine now 


What do buyers want in 
tomorrow's radial drills? 


Stronger columns 

Improved clamping 

More speeds and feeds with simpler selection 
Heavier construction in medium size 

Rapid return of drilling head 


... and in drillpresses? 


More power and rigidity 

More speeds and feeds 

Easier speed change while running 
Inverted drilling for small, deep holes 
Foot feeds rather than hand 


Here’s what makers expect 
to offer 


Added safety elements, such as load or 
overload indicators and interlocks 


Greater accuracy 

Heavier, more-rigid machines 
Indexing tables with pushbutton control 
Automatic cycling 

Automatic and power clamping 
Preselection of speed on radials 
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drilling and reaming 


Bineat descendant of the 
savage’s bow drill is the drillpress, a trite statement 
indeed—except that it proves drilling is one of the 
oldest machining processes. It is paradoxical, there- 
fore, that the twist drill itself was not introduced 
until a few years before American Machinist made 
its initial bow to Metalworking. Stephen A Morse 
is generally credited as being the first to see the 
commercial possibilities of the twist drill, when he 
started a little shop in East Bridgewater, Mass., 
to make them in 1861. Apparently, he designed the 
structure of this “most efficient cutting device for 
its size and weight” right the first time, because re- 
cent drills are not visibly different. 

Drilling machines of 75 years ago were crude and 
low-powered, but more than a match for drills 
then available. Rotative speeds were slow, and the 
rate at which the drill could be fed was well within 
the opere* ibility to keep it cutting to the limit 
of its ahi’ 7 with the simple screw and rack-and- 
pinion ‘eds then universally used. 

Twenty-five years ago, introduction of HSS drills 
and better chucks had forced development of more 
powerful and accurate machines with power feeds 
The single-spindle drillpress had been supplemented 
by sensitive, radial, multi-spindle and multi-head 
machines. There were also small radials and semi- 
radials, air and electric units, all readily portable, 
for the job that couldn’t be brought into the shop. 
Way drills were also common. Machines had anti- 
friction bearings (speeds before that had been 
limited to 500 rpm, even on smallest drillpresses) 
The hand squirt can—used only when the drill 
squealed—had been supplanted by circulating 
pumps, with coolant reservoirs self-contained on 
larger machines. The 1-in. single-spindle machine, 
previously driven by a 2%- or 3-in. single belt on 
cone pulleys without back gears, might in 1927 have 
either double belts and geared drives, or a 10- or 
even 20-hp motor 


two derivatives... 

Two derivatives of the drill should be mentioned 
here. First is the precision boring machine, of which 
8910 were installed in 1950 (AM Inventory), only 
1580 of them over 10 years old, only 360 more over 
20. Second is the jig borer, a precision machine 
which would never have been deemed necessary 50 
years ago. Our modern close tolerances, however, are 
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rapidly making it a production machine. Recent 
models have optical locating equipment and highly 
developed simple controls. There were, in 1950, some 
5970 jig borers installed, with only 1185 over 10 
years old and another 540 over 20—less than 30% 
obsolescence. 

Here then are two new forms, each essentially less 
than 25 years old, of the oldest machining process 
They stem from the fact that, as our mechanized 
civilization grows more so, the cry is continually for 
more and better holes. Thus we have highly accurate 
leadscrew tappers, specialized reaming machines, in- 
creasingly accurate and diverse types of drilling 
machines as well as jig borers and precision boring 
machines. And the end is not yet. Recent increases 
in the knowledge of drilling and tapping point the 
way to still wider diversification. The tooling—gun 
drills, production forms of taps, automatic-indexing 
tables, multiple-drilling heads, better materials, new 
tip designs—is going to make additional develop 
ments possible. 


way drilis 

One development of the past 25 years is partucu- 
larly interesting in its effects—the use of drilling 
heads to create way drills. Nowadays, it is common- 
place for a production-shop toolroom to purchase 
drilling spindles, even including a section of column 
and to assemble them into a special machine drilling, 
spotfacing, counter-boring, tapping, and reaming 
from many directions simultaneously. This is, per- 
haps, the real genesis of the transfer machine, which 
is thus far devoted largely to variations of drilling 
and milling. Such units, because of the individual 
heads, can have widely varying speeds and feeds, in- 
dividually adjusted, within one machine with com- 
bined cycling control. 

Drilling lends itself readily to multiple tooling, 
a fortunate fact because of the numbers of holes 
which must be drilled and the relatively large 
amount of material that must be removed. Practi- 
cally every hole is “hogged from the solid.” Hence 
production drilling utilizes every device man can 
apply to speed it up. One transfer machine, for ex- 
ample, does 31 operations in 24 stations with 152 
tools on two compressor bodies at once, and turns out 
188 pieces an hour. A way drill produces 98 holes 
in a tractor assembly in one position. A 6-station 
indexing-table machine reams and threads rocket 
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“Drillpresses lose their accuracy too quickly 
and they are too difficult to rebuild.” 


CHIEF INDUSTRIAL ENGINEER ELECTRICAL 
HARDWARE PLANT 


“Drillpresses lack safety devices to prevent 
abuse. They are under-engineered for the 
power applied.” 

VICE PRESIDENT, CONSTRUCTION MACHINERY PLANT 


“The major trouble with radial drills is stil! 
column clamping. They need stronger 
columns.” 

WORKS MANAGER SPECIAL MACHINERY PLANT 
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10-station horizontal-drum machine ha 
4 spindles to drill and taper-ream rocket end plate 
such machines have interlocks so all units must 
idvance, perform their functions, and withdraw 
before fixtures can be released for transfer or index 
ne Failure of clamping, unclamping, indexing o: 
y operation at any stage either shuts down the 
nauchine or warns the operator by light or sound 
Standard drilling machines have similar safety 
features. Some radials permit preselection of feed 
nd speed, some are made with angle heads, most 


ive power clamping of the column and head, sep- 
ivate motors for spindle drive, arm positioning, and 


As EARLY as the 16th century, 
Olury gear cutter was used in Europe, the 
itter being merely a rotary file. It was still that 
when Eli Whitney built the first US miller in 1818, 
ind not for 35 years did the 3-step cone pulley, over- 
unm, screw feed for the table, and spindle journals 
iried in sliding boxes begin to make it a real ma- 
By 1877, universal and Lincoln millers were fairly 
common, and the planer type was under develop- 
ment, although the true’ planer-miller didn’t appear 
intil 1884. Built for railroad work, it had rapid 
power traverse for its 7-ft table and 2'»s-in.-dia 
irbor (in contrast with previous 1-in.-dia ones) 
Around 1900, rotary, or continuous, millers began 
to appear, although they were not in vogue until 
automotive companies began to buy them in 1910 


milling 


Multi-spindle units are also indi- 
vidually powered, to permit separate speed (and 
feed, if used) adjustment to suit tool size 

Of the 362,000 drilling machines installed in 1950 
a fifth were over 10 years old, a fifth more over 20 
There were 144,000 upright single-spindle, with 
again about a fifth over 10 and a fifth over 20 yea: 
old. Next largest class were 76,800 sensitive (feed- 
less) drills, of which 14,000 were over 10 years old, 
13,000 over 20. Of the 37,300 radials, 8800 were 
over 10 and 8460 over 20. There were also 16,900 
multi-spindle drills, 56,300 gang drills, 9300 way 
drills, 2800 deep-hole drills, and 18,400 other units 


what's coming? 

Added safety elements, load or overload indica- 
tors, and interlocks are probable on even fairly 
standard drill types, to protect the hard-working 
drill itself. Greater accuracy is a definite trend, to 
produce heavy-duty, rigid machines capable of 
working accurately without jigs. Some will have 
indexing tables operating to preset stops under 
pushbutton control. 

Further studies will be made on proper tip shapes 
flute contours and finish, chip-breaking, coolant 
types and their application to improve drill life and 
performance, Polished flutes, for example, permit 
chips to flow more easily. Automatic cycling will be 
further developed, automatic or power clamping 
provided, both to permit less-skilled operator 


head positioning 


Column- and knee-type machines were improved 
as to drive, feed and rigidity, but no basic changes 
in design were made during our first 50 years. Cut- 
ting speed on cast iron was 20 fpm, feed a few inches 
per minute. Around 1880, one such machine could 
handle a ton, had 19-in. table lift, 26-in. crossfeed, 
14-in. parallel feed, and 12 speeds, and a coolant 
pump. Another had centralized control—and intro- 
duced counter-clockwise rotation, so standard drills, 
reamers, and boring tools could be used. Just before 
1900, magnetic chucks were added, the telescoping 
screw eliminated the previous hole in the floor, and 
speeds available went up to 18. Speeds at that time 
were 50 or 60 fpm on cast iron, with feeds up to 5 ipm 

Shortly after 1900, heavier feeds (to 9% ipm fo 
steel standard even in 1927) forced adoption of 
seared instead of belted feeds; then came the radical 
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deveiopment—an all-geared machine driven by a 
constant-speed pulley and pads on the base for a 
motor. Another machine had a variable-speed dc 
motor driving through a chain and friction clutch 
Indexing heads went through their major develop- 
ment at the same time. CI was being milled at 82 
fpm, with feed of 27 ipm, shortly thereafter at 100 
fpm and 30 ipm 

Independent feeds were first offered about 1906, 
and the cone-pulley drive abandoned by one maker 
two years later at the same time as pump lubrication 
was installed. Alloy-steel gears, “semi-steel” cast- 
ings and HSS cutters began to indicate the increasing 
strength and rigidity of machines 

Roiler-bearing spindles came in about 1926 and 
the standard spindle the next year. Feeding the 
work against the cutter was advocated in 1883 
but didn’t begin to come in until a decade later 


milling today 

Recent developments in milling have been spec- 
tacular, and the future offers similarly spectacular 
ones. In contrast to many other machining methods, 
the individual cutting tooth is in the work for only a 
small portion of the time, and many variations are 
possible in shape and number of cutting edges. Thus 
a number of startling test runs have been made 
aluminum at 20,000 fpm and 240 ipm feed, CI at 
22,000 fpm, steel at 2600 fpm, all during World War 
II; 6300 fpm and 4 ipm on brine-quenched 52100 
steel, 1435 fpm and 0.020 in. per tooth chip load 
on SAE 1030. Flycutters are milling aluminum at 
any speed the machine can produce—we don’t know 
yet what the optimum is, and SAE 4140 is milled in 
production at 1285 fpm and correspondingly high 
feeds. Apparently, with carbide-tipped tools, prop- 
erly ground, a rigid powerful machine, and proper 
application of coolant, speeds can be pushed well 
above present averages. Even HSS is capable of 
much higher speeds and feeds than those currently 
applied; in one case, for example, a high-angle (34°) 
cutter of T-15 alloy runs in production at 560 fpm 
and 26 ipm in slotting X1315, at 380% the normal 
speed, 64% the normal feed, doing a job on which 
even carbide failed. 

Improvements in cutter design and studies of chip 
flow have affected both milling practice and miller 
design. Negative rake angle on carbide tools usually 
require more power, but did permit carbides to 
stand up under higher speeds without crumbling 
Now, with better carbides, positive cutting angles are 
possible, with corresponding reductions in power and 
still higher speeds. Speeds with carbides are now 
pushing the upper end of the 300-700 fpm range, 
with chip loads averaging about 0.010 in. per tooth 
as a result of the realization that chip thickness must 
be maintained for production, lower power consump- 
tion, and greater tool life. Incidentally, some tests 
have indicated that higher speeds on some jobs re- 
sult in substantially decreased power load, seven to 
ten times the expected reduction. Heat-treated 
steels up to 400 are now commonly milled. 

Increased power and rigidity characterize modern 
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millers, plus built-in tlywheels to take the whip and 
“wind-up” out of spindles, controls have been dupli- 
cated on larger machines and in general are bette: 
and more conveniently grouped. Climb milling 
in which the cutter works down on the work instead 
of up through it—is being applied more and mor« 
commonly to increase cutter life, requiring backlash 
eliminators to remove lost motion in feed mechan- 
isms. There are also overarm dampers and simila 
devices to reduce vibration 

Automatic feed and traverse cycles have been 
available for some years, together with rise-and-fall 
tables to clear the cutter on the return stroke. Prac- 
tically any combination of interrupted cuts with uni- 
form or variable feeds can be obtained, with rapid 
traverse. The drum-type miller used before World 
War II on cylinder blocks and heads seems to be 
giving way to the tunnel type, which requires less 
manual handling and gives higher production. Quick - 
loading fixtures, pneumatic, electrical, or hydraulic, 
are commonly used; and extra-long tables, permit- 
ting one job to be set up while another is being ma- 
chined, are applied in production. 

There are also a variety of contour millers, som« 
multi-spindle units so two or more parts can b« 
machined from a single master. Some have hydraulic 
controls in a vertical plane so they can be used for 
die-sinking. Others have a 360° profiling unit in a 
horizontal plane; still others have both, to handle 
irregular shapes in three dimensions. 

There were 182,284 millers in 1950 (AM Inven- 
tory) of which 25% were 10-20 years old, another 
20% over 20. Largest group were the knee-type 
horizontal machines. Of the 60,761 millers in this 
group about a quarter were over 20 years old, 
another quarter 10 to 20. Second in line were the 
32,005 verticals, but only a fifth of these were 10-20 
years old, and a seventh over 20. There were also 
24,999 hand millers, over half more than 10 years 
old, and 23,185 automatic and manufacturing millers, 
about a third over 10 years old. Other groups were 
small: 7789 bench millers, 9416 Lincoln (or bed) 
type, 4114 planer type, 5483 die sinkers and duplica- 
tors, and 14,532 others. Some 5922 thread millers and 
hobbers were separately tabulated 


What do buyers want in 
tomorrow’s milling machines? 


More power, higher speeds and feeds in all 
sizes 


Stepless speeds and feeds 

Hardened-steel ways 

Increased rigidity 

More standardization of tapers and accessory 
equipment 

Quicker setup procedures 

Design for easier repair 
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combination machines 


The evolution of the horizontal boring, milling 
and drilling machine from the lathe (see Turning) 
has resulted in a right-hand open-end machine doing 
all kinds of jobs, 60% of them milling. There are 
floor, planer, and multiple-head types, with 24%- to 
10-in.-diameter spindles and power above 100 hp 
Application of hydraulic and electrical duplicating 
elements permits their use in contouring and die- 
sinking particularly on large parts. A wide variety 
of accessories and attachments make them even more 
versatile. 

Evolution of the planer-type miller is even more 
striking. The machine of yesterday had a single 40- 
or 50-hp motor belted to the four heads. Now heads 
are individually motorized, each of which may reach 
75 hp. Controls have become much more elaborate 
and very close tolerances can be reached. With a 
long table, one job can be milled while the next 
is set up; in one recent test of four millers operated 
this way, percentage of time cutting metal was 
raised from 40 to 57%, while setup time was cut 
from 23 to 18.7%. 

From this machine has come the airplane wing- 
skin miller, with far-higher spindle speeds and 
horsepower, to hog a ribbed wing section from a 
slab of aluminum. Contouring devices are built in, 
to produce a machine requiring 450 hp, weighing 
about 500,000 lb, and costing half a million dollars. 
Of 4114 planer-type millers installed in 1950 (AM 
Inventory), 1029 are from 10 to 29 years old, 1437 
are over 20 an obsolescence of 60%, far too high 
considering recent developments 


what's ahead 


Higher speeds and feeds are undoubtedly in the 
offing, particularly higher feeds to permit mainte- 
nance of tooth load at higher speeds. Automotive 
plants are already at 100 ipm on cast iron, and the 
end is not yet in sight. These increases may require 
some redesign for the greater loads imposed in steel 
cutting. There is some pressure, too, for infinitely 
adjustable feeds and speeds, although makers feel 
that most users are not making intelligent use of 
the feeds and speeds already available. Constant 
load control—adjusting feed continuously to com- 


What do buyers want 
in tomorrow's milling machines? 
“The effect of rising hydraulic temperatures 


on —a machines is bad. Some of the pres. 
ent machines go badly out of line after about 


3-hr steady operation.” 
—MASTER MECHANIC, PRECISION MACHINERY PLANT 


“A motor built integral with the machine is 
more difficult to repair. When motor is out- 
side the machine, a replacement can be kept 
in stock.” 

MANAGER, TYPEWRITER PLANT 


“Scraped ways should be eliminated for a 

more accurate system for light precision 

work. The ways need chip protection.” 
SUPERVISOR AIRCRAFT PLANT 


the fature miller 
Higher speeds 
Higher feeds 


load controlling feed, compensating for varia- 
tions in stock thickness 
Wider speed ranges 
‘Tracer or tape control 


Automatic cycling 


Automatic loading 


Double-end or dial tables or sur-tables 


Power and tic 


Interchangeable fixtures 


pensate for variations in stock thickness to be re- 
moved in a single cut or depth of cut in slitting, is 
being considered, however. One company has, in 
fact, begun to offer load control through an elec- 
tronic-amplidyne drive or conventional production 
millers. There is a definite limit to the speed range 
possible with a single drive motor, even with a 
double winding; the motor is either too powerful 
at the high end of the range when full power is 
needed at the low end, or is too slow to provide the 
desired higher speeds. Current machines offer a 
100-1 speed range, and are considered sufficient ex- 
cept for all but a few jobs. 

This attitude on the part of makers is partly a 
result of experience in the aircraft industry. High 
speed millers with motor on spindle make 3600 to 
4200 spindle rpm, but some users are tapping or 
changing transformers to cut this to 1800 rpm, which 
they find more satisfactory. Yet others are demand- 
ing 200 hp or more on a spindle. Despite a very 
great amount of research, there is still need to find 
out just what takes place in milling. We mentioned 
earlier one test at 6300 fpm with 5° negative-rake 
carbide flycutter in which glasshard 52100 was 
“grilled” to an excellent finish and with good cutter 
life—a job that cannot be cut at normal speeds. Fur- 
ther, coolant proved to be helpful, although research 
indicates the present cutting fluids begin to lose 
their effectiveness above 400 fpm. Again, tests indi- 
cate that some carbide face-milling jobs work better 
without flywheels than with them—even though the 
spindle slows down almost to a stop (in fact, the 
entire spindle drive does almost to the motor) as 
the tooth enters the work, then accelerates again 
until the next tooth makes contact. 

Obviously, there will be increasing amounts of 
automatic cycling, automatic loading, power clamp- 
ing, magnetic clamping, and incorporation of millers 
in transfer machines and “automated” production 
lines. There'll also be further development of 
double-end or indexing-dial tables, some requiring 
two operators to avoid movement from one end or 
side of the table to the other. Another possibility is 
the sub-table (really a sur-table—it goes on top of 
the regular one), located by dowels, on one of which 
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work can be set up while another is in the machine 
Interchangeable fixtures, designed with the machine. 
broaden applications of such machines. But conven- 
tional knee and manufacturing millers still will be 
widely needed. Better arrangement of controls, to 
group secondary and primary ones separately, is in 
prospect, as is setting of machine height to permit 
operators to sit down. 

Tracer-control millers have a good future, par- 
ticularly in the aircraft industry and in die-sinking 
Automatic cycle controls may prove more efficient 
on some jobs, however. Punched tapes or cards, 
magnetic tapes, and photographic tapes have definite 
possibilities, the stylus or photoelectric control for 
two-dimensional following of a templet even more 


grinding. lapping. honing 


Seventy-Five years ago, 
grinding was used principally to sharpen tools and 
to correct distortion from heat-treating tool-steel 
parts produced by other means. But then, aside 
from natural sandstones (grindstones), grinding 
wheels were either emery grains cemented together 
by sodium silicate, rubber or shellac; or glued to 
a leather covering over wooden disks. Rubber and 
shellac wheels were fairly common, but a big one 
was 12 x 1 in. Vitrified wheels were unknown; sili- 
con carbide and aluminum oxide wouldn’t be known 
for twenty years, vitrification for ten. 

Thus, production grinding, as we know it, has 
come into being in the last 50 years, and the many 
types of grinding equipment have been developed 
during that period. 

Twenty-five years ago, the ‘“mile-a-minute” sur- 
face speed of grinding was already the accepted 
standard, with table feeds of 50 to 100 ipm. Motor- 
in-head drives up to 75 hp were familiar, although 
the 1l-in. belt of 1902 could still be compared with 
a 6-in. double-ply belt in 1927. Segmental wheels, 
plunge and simple contour grinding, hydraulic table 
feeds, and the 10-year-old centerless grinder were 
the “news” in grinding. Perhaps we'd better digress 
for the moment and describe it a bit more fully 

Centerless grinders date from 1913. One-wheel 
centerless grinders did straightening and burnish- 
ing in steel mills before that date, but addition of a 
regulating wheel was the critical factor. Contrast 
in surface speed between the wheels controls the 
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because of the absence of steps. One recent test 
piece, thus milled, was a full circle, without visible 
steps, cut at a feed of 400 ipm. 

Simplified millers are always in the offing, but 
are unlikely to materialize unless buyers insist. Ef- 
forts to produce such machines in the past have 
shown very small price reductions—and buyers pre- 
ferred the full-dress models so they'd have all the 
features if they needed them. Millers can be made 
without such features as vertical rapid traverse on 
the table, high-speed longitudinal traverse, and such 
elements, and will work to the same accuracy as any 
present machine—but buyers thus far have shown 
little interest. The pressure instead has been toward 
more elaborate millers for tomorrow. 


rate of workpiece rotation, while angle of the rest 
with relation to the wheel axes controls the speed 
Some work rests rotate with the work, others 
merely support it. The latter type has come into 
major use, because the top can be angled to throw 
the work toward the regulating wheel and thus pre- 
vent or remove lobing of the work cross-section 

Original centerless grinders carried the work be- 
tween lateral faces of the two wheels, but all mod- 
ern machines use wheel periphery, and the regulat- 
ing wheel can be tilted to aid in control of feed rate 
This also permits the wheels to have special shapes, 
permitting centerless grinding of shouldered pieces 
by feeding in only to a desired distance (in-feeding) 
or varying distance between wheels to vary diameter 
of the work as it is fed through. 

Machines of today have truing and dressing de- 
vices that operate continuously, feed hoppers and 
automatic ejectors. Machines have been specialized 
for such work as tiny balance staffs, bars up to 6 
in. dia by 20 ft long, gut sutures, billiard and bowl- 
ing balls. In recent years, also, wheel width has 
been increased and speed reduced so the work can 
be held in the throat for a longer period, thus per- 
mitting centerless lapping of parts like piston pins 

Internal centerless grinders have also been de- 
veloped, principally for automotive use. Only one 
machine-tool builder produces them currently, al- 
though one automotive company made some for its 
own use during World War II. 

Now back to grinding as it was 25 years ago: Auto- 
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What do buyers want 
in tomorrow's grinders? 
Better protection of ways 
More-flexible spindle speeds 
Filtering system for coolant and hydraulic 
systems 
Temperature control for coolant 
Automatic gaging 


Less bulky controls 


matic or hopper feeds, magnetic chucks, and auto- 
matic sizing capable of half-thousandth limits wer: 
already in use in 1927. So also were coolant pumps 
up to 100 gpm, swing-frame or snagging grinders up 
to 10 hp, toolpost and portable grinders, disk and 
belt grinders (developed from patternmakers’ sand- 
ing machines). 

Lapping and honing were also well established in 
1927, the first then using both natural and artificial 
media. Honing machines were first applied, appar- 
ently, to automotive cylinders about 1920, and 
rapidly reached multiple-spindle proportions 


grinding today 


It is indicative of the present importance and va- 
riety of grinding equipment to point out that this 
group is currently second in number only to lathes 
among machine tools, larger even than drilling ma- 
chines. There were 362,776 grinders (plus 3008 
thread grinders) in 1950 (AM Inventory), 22% from 
10 to 20 years old, 15°% more over 20 years old, a 
percentage of obsolescence well below the average 
The largest number, almost a third of the total, are 
bench, floor and snagging grinders, 108, 535 of which 
43% are over 10 years old. Next is tool and cutter 
grinders, 36°) of the 66,779 being over 10 years old 
There are 42,586 external cylindrical grinders, 40° 
of them over 10 years old, 38,677 reciprocating sur- 
face units, 17,477 internal cylindrical, 14,479 rotary 
surface, 15,128 disk, 13,118 external centerless, only 
865 of the relatively new internal centerless, and 
30,211 other grinders. The total also includes 14,921 
abrasive belt grinders (plus 12,665 polishers, not in- 
cluded), a rapidly growing group of which less than 
20% are over 10 years old 

With recognition of grinding as a machining 
process, and the understanding that each particle of 
grain is a miniature cutting edge, great strides have 
been made toward reducing wheel loading and 
breakdown, avoiding burning of the work surface, 
and improving finishes attainable. We have gone as 
far in mechanizing grinding as we have in mechaniz- 
ing any other process, for units of almost every type 
of production grinder have been equipped with auto- 
matic loading and unloading, wheel dressing, and 
size-control equipment. Cylindrical grinders pro- 
duce multi-diameter parts to exact size by means of 
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a sizing control for wheel infeed, internal grinders 
dress the wheel between passes to maintain bore size, 
crush-dressing rolls and profile-dressing diamonds 
hold profile-ground pieces within tolerances. Even 
tool grinders now have first-class fixtures to assure 
maintenance of exact cutting and clearance angles 
in dressing tools. External surfaces have been ground 
to surface finishes of a millionth rms, bores to less 
than that—and not by burnishing in either case 

Length and diameter tolerances can be held in 
cylindrical grinders within one or two tenths of 
thousandths by utilizing automatic control. Race 
grinders with comparator controls finish an oute: 
race to match an inner one so selective assembly is 
not necessary, two electro-magnetic gages control- 
ling fast and slow feed and sparkout portions of the 
cycle. Multiple diameters are finished simultane- 
ously by a series of wheels on one spindle or by 
several wheelheads. Units of the latter type also 
grind half a dozen surfaces of lathe-bed ways at 
once, making scraping unnecessary and permitting 
finishing of hardened ways. Such setups may have 
angular wheelhead settings so one wheel can face 
and surface at the same time—and blend a radius 
between. A cylindrical grinder actually picks auto- 
motive valves off a conveyor, grinds the faces, and 
returns them to the line. The wheel is dressed auto- 
matically after a preselected number of valves are 
ground, and size compensation for dressing is auto- 
matically made. 

Crush-forming is simply forcing a hardened steel! 
roller of the desired part contour into the wheel sur- 
face by hand or power feed. Wheel bond breaks 
down so the periphery assumes the shape of the 
roller. This method is done both on cylindrical- and 
on surface-grinding wheels, either by plunge, or if 
necessary by traverse, grinds. 

Crush dressing is now applied in producing intri- 
cately shaped broaches such as those for the “Christ- 
mas tree” form on jet-turbine blades. The technique 
is to make a form tool (readily checked on a com- 
parator), machine a circular crushing roll of high- 
strength cast iron with it, and crush-dress the grind- 
ing wheel in place on the surface grinder to be used 
Accuracies of 0.0002 in. are consistently obtained on 
wheels down to 4g-in. dia and of fine grit, so even 
the most difficult shapes, with radii down to 0.003 in 
can be reproduced. 

Gears, form tools, milling cutters, and similar 


“Grinders lack ruggedness required for ac- 
curacy and fine finishes on heavy parts.” 
ASSISTANT WORK MANAGER, HEAVY EQUIPMENT PLANT 


“Tool and cutter grinders are not adaptable 
enough for large end mills. They need a 
longer throw of the grinding-wheel arm, 
heavier supports for tail stocks for large end 
mills (200 Ib and more), and improvements 
in spin-grinding attachments.” 

—TOOL ENGINEFR, NEW ENGLAND PLANT 
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exact shapes are produced with diamond-dressed 
contoured wheels, the diamond being guided by 
templet to dress within 0.0005 in. Such dressing 
units may be built in but are more frequently an 
accessory applied to the table of the surface grinder 
or the ways of a cylindrical grinde: 

Three recent developments in flat surface grinding 
deserve mention. The first is the attainment of finer 
finishes and closer limits (to 0.0003 in.) for flatness 
and size, achieved by improved wheels, better ad- 
Justment of the machine, and proper operator train- 
ing. The second is the grinding of glass, ceramics, 
quartz, and sapphire to a finish suitable for final 
polishing, done with better diamond wheels. The 
third is improvement in fixtures and work holders 
to handle odd shapes and materials 

Grinding is of course unusual in that it is both 
a production process in its own right, and the pri- 
mary means of maintaining tools for other processes 
Thus cutter grinders have been developed to grind 
contours on milling cutters, to attain correct clear- 
ance or backoff across the entire face of the tooth, 
seldom possible on cutters designed for face-grind- 
ing only. Adequate helix angles and effective rake 
angles can be ground, instead of the zero rake angles 
characteristic of form-relieved cutters 

Developments in honing are making possible bette: 
control of concentricity and heavier cuts where 
needed. Newer machines may be multi-spindled 
and hydraulically reciprocated. Many are made for 
ready interchangeability to handle a variety of jobs, 
and some have size-control devices that make stop- 
ping to measure a bore unnecessary. Improvement 
in grinding techniques has reduced the need for 
lapping, but newer lapping machines are used in 
production wherever special surfaces are required 

Many finish grinders now incorporate magnetic 
or settling separators to remove metal and grit 
There are also paper and cloth filters for this service, 
as well as heating and cooling units to hold cutting 
fluid and lubricant at exact temperature. Visual and 
other surface-finish gages are coming into increasing 
use, so every possible step may be taken to assure 
rapid attainment of the desired surface. 


belt grinding 


Belt grinding, applied during World War II in 
balancing and finishing internal surfaces of aircraft 
propeller blades, and previously in automotive 
crankshaft and camshaft lapping, has been made 
much more versatile. A development of belt sanding, 
the first propeller machines were simply a drive and 
an idler pulley spaced horizontally, with the lower 
surface pushed down on desired work areas by a 
block. Camshaft and crankshaft machines fed abra- 
sive belt from a spool around the rotating journals, 
belt tension being maintained during rotation by 
moving the head. 

As usual, military requirements broadened the art 
Tremendous numbers of turbine buckets to be fin- 
ished, with shapes that made normal grinding im- 
practical, gave rise to machines whose belts fit 
either concave or convex surfaces. Some are almost 
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four qrinder developments 
to come 


At 


1. More automatic work } 
2. Multi-spindle grinding 
3. Constant peripheral speed 
4. Constant load 


and ing 


automatic, with multiple belts and double cams, ont 
cam controlling speed of rotation so rotation yan be 
faster over edges. Others have contact shoes and the 
blade is fed longitudinally, still others have contact 
wheels, plain or ribbed, which fit concave curves 
Some of these are semi-automatic, others simply 
provide the abrasive surface against which the part 
is fed by hand. Portable belt grinders for surfaces 
and vertical and horizontal belt units with flat o 
shaped shoes are widely used for removing flash 
burrs, etc, particularly on non-ferrous parts. One 
new type has an extremely wide belt for producing 
compound curves on aircraft wing skins. Another 
recent development is a scalloped-edge belt which 
with a soft contact wheel, permits belt grinding of 
fillets without scoring 


what's ahead 


Four important developments will come in grind- 
ing equipment in the next several years. These are 
in order of importance: 

1. Automatic work loading and unloading (wher 
not already applied) 

2. Multi-spindle (hence multi-wheel) grinding 

3. Constant peripheral speed (infinitely adjustable 
speed possibly automatic, to compensate for reduced 
wheel diameter as a result of dressing). 

4. Constant load (electronic control of feed rat: 
to compensate for variation in stock removal) 

Grinding cycles are, however, already so short 
with relation to loading cycles that immediate devel - 
opment will be on improved handling to cut non- 
productive time. Automatic loaders have already 
been applied to most types of machines, and are 
coupled with improved automatic clamping to per- 
mit an operator to operate more than one machine 
Cycles of cylindrical grinding of such work as crank - 
shafts have been automatic except for finishing; new 
units are all automatic on an electrically timed cycle 
Controls will be of the boxed-in and locked type 
already in use on internal grinding to avoid operator 
tampering. Tape and electronic controls may bt 
coming; are too expensive now. There is less posi- 
tioning, less complicated movement, in grinding, so 
tape controls have less application in this field than 
in milling and turning. Currently, full electronic 
control can cost as much as the grinding machine 
itself. But electronic control could govern pressure 
of the wheel on the work, thus avoiding burning, 
improving quality, and extending wheel life. 

Higher speeds in grinding may come with stronger 
wheels, but if the bond is too strong, the wheel can- 
not break down as it should in service to present 
new grit as the old wears. Present vitreous-bonded 
wheels are limited by safety considerations to 6500 
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fpm (but are used with some reduction in safety 
factor to 7500 or 8500 fpm), resinoid bonded to 
12,000 fpm. The latter bond is used principally u 
cutoff wheels, although some pin grinding is done 
with wheels so bonded 

Some engineers believe bearings will be anothe: 
miting factor. Particularly with large wheels, rota- 
tive speeds make usual sleeve bearings unsuitable 
ind antifriction types allow too much play. Some 
makers are using special sleeve bearings, and figure 
hey're good for 50% more speed before trouble 

Profile and form grinding will move steadily to- 
ward higher accuracies, with automatic dressing and 
a generally automatic cycle. Automatic truing will 
probably not be required on segmental wheels. 
Crush-dressing depelopments will be accelerated by 
looming shortage of diamond bort. This shortage is 
also accelerating the drive toward other methods of 
shaping carbide tool bits and surfacing carbide gen- 
erally. Two distinct types of are or electro-spark 
machining are being applied, plus a distinctly abra- 
ive method utilizing ultrasonics. In the latter, a 
soft-metal tool of desired shape or surface is vibrated 
it cyelages from 15,000 to 30,000 cycles per second 
igainst the surface. with a slurry of boron carbide 


and wate: between. It will cut carbide at very 
high rates, as well as other very hard materials 
Also, a new “airbrasive” cutting method utilizes a 
jet of 1100-fpm air through an 0.018-in. orifice in a 
tungsten-carbide nozzle, entraining an abrasive to 
cut a variety of materials and presumably also able 
to surface them, Still another step in this direction 
is application of liquid or solid CO, as the cutting 
fluid in grinding carbide. It permits use of non- 
diamond wheels to closer tolerances and increases 
wheel life as much as ten times between dressings 


polishing and buffing 

It is interesting to note that there are currently 
85,735 polishing and buffing machines, 20% 10-20 
years old and 19% over 20. These include 23,583 
speed lathes, 41,746 polishing stands, 12,665 abrasive- 
belt polishers, and 7,741 other units. More complex 
types, specialized for certain jobs, are being pro- 
duced, and standard models are being more widely 
applied, particularly where finish is required, but 
close tolerances are extravagant. Higher speeds, 
automaticity, and greater accuracy can be expected 

-as for example in the belt types used in polishing 
turbojet blades 


planing and shaping 


Baninc and shaping are 
visibly inefficient processes——the tool or tools cannot 
be cutting more than half the time—so experts have 
freely predicted their demise for many years. Ap- 
parently, however, users haven't heard these lugu- 
brious predictions; the twin processes are, if any- 
thing, being increasingly applied. Apparently, we 
have not yet devised other methods any more eco- 
nomical, particularly in the face of multiple and 
gang tooling and higher speeds, with increased rigid- 
ity and the high rates of metal removal character- 
istic of planing. 

Seventy-five years ago, the planer and shape! 
were familiar machines, light and slow, but ornate 
and decorative. Only the largest planers had founda- 
tions (and those, once in, were assumed permanently 
level); smaller machines stood on spidery legs that 
gave them an airy and graceful, but hardly practical, 
look. The planer had, in most cases, but one head 
on a hand-operated crossrail; heads on side rails 
were few and far between. The open-side plane: 
was still a handful of sketches viewed with skepti- 
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cism if at all. Side facing was done by hand feed, 
except on a few elaborate machines, and neither 
micrometer collars nor indicator-and-gage-block 
settings were even thought of. 

There was much shrieking of planer belts on dif- 
ferential pulleys, the momentum of the table was al- 
ready respected, even at 15 fpm, and aluminum pul- 
leys were talked of to reduce drive inertia. There 
was also the delightful nineteenth-century custom 
of producing each individual make with special T- 
slot widths and hole sizes, so bolting and blocking 
for one make of planer would not fit on another 
What’s more, tables were frequently sprung by 
too-tight clamping. 


“Planers are still too slow.” 
—CHIEF ENGINEER, VENDING-MACHINE PLANT 


“Planers need rapid traverse of the table for 
long work when cutting on the ends only.” 
~TOOL ENGINEER, FORGE AND MACHINE SHOP 
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What do buyers want 
in tomorrow's planers? 
Higher speeds and feeds 


Faster and better clamping 
Improved clapper boxes 


Redesigned clutch to lessen maintenance 
costs 


Twenty-five years ago, the planer had become a 
substantial machine on a firm foundation. Cutting 
speeds had risen from 15 to 30 or 40 fpm, return 
speeds from 20 to “slamming back” at 75 to 100 fpm. 
Finishing was a light-cut, light-feed operation, so 
tool edges wore off before much cutting was done 

The planer had grown to a unit requiring eight to 
ten times as much power (from reversing motor 
drives), having rapid power traverse on heads, 
powered rail adjustment, selective feeds, controls 
on both sides, automatic rail clamps and force-feed 
way lubrication. Even so, difficulty was frequently 
encountered from distortion and strain from the 
“high speeds” of machining. These heating prob- 
lems were held by some authorities to balance out 
the advantages of higher speeds permitted by the 
use of HSS. 

The shaper had undergone similar evolution. It 
had become heavier, stronger and faster. Controls 
were made more convenient, stroke lengths increased 
to 36 in., modifications made to permit changes of 
stroke length and ram position while the machine 
was cutting. Lubricating systems were added, the 
draw-cut shaper developed for marine and railway 
use, and the traveling-head type converted into a 
station-type machine so work could be set up on 
one knee while the ram was machining work on the 
other. Slotters, or vertical shapers, were familiar 
toolroom machines and keyseaters were common 


then carbide came in 


The application of tungsten-carbide bits to planers 
15 years or so ago was a major factor in permitting 
higher speeds and feeds and in forcing a shift from 
reversing de motors on a constant-voltage supply 
to an adjustable-voltage mg set driven by ac motors 
up to 300 hp. Dynamic braking stops the massive 
table and its load, although current planer speeds 
are as high as 300 fpm, using carbide bits on CI. 
As high as 450 fpm is now considered possible, and 
up to 400 fpm will be available soon. Thus, in 75 
years we've increased planer speeds by 20 times, 
and in 25 years by ten times. It is interesting, there- 
fore, to note that of 16,570 planers operating in 1950, 
some 75% were over 10 years old; in fact, more 
than 55% over 20. There are 42,147 shapers installed, 
only a sixth of them over 10 years old. 

Controls have been grouped so all operations can 
be handled from either side. Lubrication is provided 
for table ways by a low-pressure loop arrangement 
in the table itself such that ways are coated each 
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stroke without depending on flow the length of tn 
way—table speeds are too high for this to occu: 
Double flexible couplings take care of slight misa 
lignment and vibration in the drive and hypoid gear> 
permit an angle drive to the bull gear (for com- 
pactness). Various positive table stops are provided 
in case of electrical failure at the end of the stroke 
or the operator runs the table off the bull gear 
One is in essence a stepped series of cutting bit» 
bolted to the bed which “machine” a block bolted 
to the table. Another is a hydraulic shock absorbe 
which also becomes a jack to return the table to 
position. In each case, special precautions prevent 
damage to the bull gear. Another safety feature is 
special clutches on head drives to prevent damage 
if they are run together by rapid traverse or the 
attempt is made to move them while they are 
clamped. 


what's ahead 

What's ahead for planers? Improved drives (prob- 
ably dc infinitely variable-speed types) and greate: 
rigidity, for certain. Also greater power, highe: 
table speeds, and more-accurate tool positioning 
Plastic-faced ways and further development in wa) 
lubrication are probable. Ways will be even more 
carefully protected against dirt and chips. Further 
development can be expected in fixtures which wil) 
rotate work on trunnions or tilt to permit planing 
of accurate compound curves. Cuts probably wil! 
be lighter, as a result of steady improvement in 
casting, forging, and fabricated-part dimensions. In 
any case, saddle cross-feeding will be debugged to 
provide rigidity in spite of movement. This also sug- 
gests increasing application of carbide tools and gang 
or multiple tooling, to cut to size and to finish at the 
same time. The planer has also been used as a hori- 
zontal broach because of its long stroke—at least one 
company has put a broach on the table and held 
the work on the crossrail; a definite possibility for 
indexing-type jobs such as gears and turbine disks 
where a broach 150 to 180 in. long is required 

The idea of twin tables on the same bed, so one 
can be loaded while the other is working, has been 
used where space permits the longer bed required 
It will probably be more extensively applied, al- 
though it requires design to permit easy application 
and removal of the table from the driving gear 

An interesting possibility is welded tables for 
both planers and planer-type millers to reduce re- 
versed weight, plus welded subtables or even welded 
combinations of table and fixtures (or fixtures) on 
special production jobs. Perhaps it is advisable to 
suggest here that such topping elements be called 
“sur-tables” rather than “sub-tables.” 

The shaper is now largely a toolroom machine, 
applied to jobs requiring considerable metal removal 
Here again, however, special fixtures and gang tool- 
ing have broadened applications, indicating wider 
use if intelligent setting-up is done. Trunnion fix- 
tures permit quick interchange between jobs; head 
feed, rotary tables, and power lifts on clapper boxes 
increase versatility 
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broaching 


BBroacnine, 75 years ago, was 
more nearly powered internal-filing than a produc- 
tion process. Machines were simply arbor presses, 
forcing a toothed bar through a drilled hole to make 
it square or hauling a notched bar through a hub 
to make a keyway. America’s oldest broaching- 
machine company is currently celebrating its fiftieth 
anniversary, and the hydraulic broach was not in- 
troduced until 1923 

Thus broaching is very young compared to other 
machining processes. The editors of American 
Machinist, in our 50th Anniversary Number, 
didn’t even mention it beyond showing two pictures 
of then-current machines. Both were of course 
horizontal internal machines 


breaching today 


In the past score of years, broaching has become an 
important production process, with rotary, horizon- 
tal and vertical types. It has proved especially use- 
ful when quantities justify the cost of tooling; and 
depth of metal to be removed is small. Both internal 
and surface broaching machines are increasingly 
common, with tools of HSS or. carbide, the latter 
with replaceable teeth. During the past ten years 
also, giant horizontal machines have been developed 
to finish exterior surfaces of an automotive cylinder 
block or head in forward and return passes (the part 
being rotated and repositioned between), fixtures 
provided on verticals to index automatically fo: 
toothing gears or slotting turbine disks, twin rams 
mounted so one cuts while the fixture for the other is 
loaded, Fixtures in general are simple, tools sub- 
divided into roughing and finishing sections. Surface 
broaching has been developed to cut contours, o1 
several related surfaces at once. Circular broaching 
was also developed during World War II to produce 
circular slots, including semicircular T-slots. The 
tool is a disk with progressively stepped-up teeth, 
cuts to shape in one revolution. Speeds are currently 
based at 90 to 100 sfpm, but some as high as 150 
sfpm are used, particularly on the soft metals and 
on cast iron, Vertical machines have strokes up to 
90 in., horizontals up to 120. Capacities are 50 tons 
and above. Larger units may include chip conveyors 
Many have elaborate fixtures, separately powered, 
to index accurately between strokes 

There are currently (AM 1950 Inventory) 12,891 
broaching machines, 7,200 of them internal units. Of 


these, half the horizontals and a third of the verticals 
are over 10 years old. Of the surface units, a third of 
each type (and almost half the rotary surface 
broaches) are over 10 years old. Thus two-thirds of 
the group as a whole is under 10 years old 


what's ahead 


What's coming? Not much in the next two or 
three years, because of current backlogs and be- 
cause the machine is currently working faster than 
the operator can load the part. Tooling is quite flex- 
ible and time between regrinds is long. Carbide 
tools—either as sections of broach or as individual 
teeth present to height and set down against a ta- 
pered shim which provides feed steps—are working 
excellently on cast iron, but show little promise for 
steel. HSS at 40 to 50 sfpm is about at its limit in 
cutting steel, although alloy variations may permit 
slightly increased speeds or longer life. Aluminum 
and magnesium alloys are being broached at 150 
sfpm. Thus the next steps here are toward increased 
automaticity in fixtures, automatic cycling, hopper or 
other quantity feeding and ejecting devices, and 
automatic chip conveyors. Automatic controls, al- 
ready extensively developed and applied, offer fur- 
ther possibilities. Rams will be more closely guided 
(probably with compensating devices to reduce play 
in slides and moving tables) to get closer work 
tolerances. Longer-stroke machines, as high as 200- 
in. stroke, are being developed to broach titanium in 
one pass to avoid problems of work-hardening be- 
tween cuts. These are electrical-drive horizontals 
with special controls to permit varying cutting speed 
during the stroke. They will have plastic slides 
running against heat-treated Meehanite ways. 

Broaching machines have sufficient rigidity for 
any presently visualized job, in fact, are among the 
sturdiest machine types. But heavier fixtures and 
adequately preloaded tables will be needed to handle 
coming close-tolerance jobs. There will undoubtedly 


“Broaching machines should have smoother 
action of the ram. Hydraulic impulses should 
be dampened. A hydraulic outlet line should 
be provided for clamping work.” 

MASTER MECHANIC, MIDWESTERN MACHINE COMPANY 
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be a continuing increase in the heavy-duty in-line 
production broach of the type now in use on cylinder 
blocks. Transfer devices can handle work between 
machines readily, but these are primarily of use in 
large shops on long runs. Smaller shops, many of 
which have not previously had broaching machines, 
have installed them for defense jobs, and will un- 
doubtedly convert them for production of peacetime 
components, indicating steadily increasing applica- 
tion of this fast and economical process. The trend 
to closer-tolerance castings, pressings, and forgings 

reducing amounts of metal to be removed—will 
also increase applications of broaching. Indications 
are that most machines—in number—will be ver- 
ticals and rotary broaches except for large jobs o 
extensive surfaces. The horizontal is, however, the 
logical answer to long or large jobs, particularly 
those involving the newer metals, like magnesium 
aluminum, and titanium 


internal broaching today 

Equally spectacular development has taken placé 
in internal broaching in recent years. Broaching 
holes to exact dimensions has been supplemented by 
broaching involute splines or internal gears to eithe: 
straight or helical shapes, doing the work either by 
pushing or drawing the tool. Even large gears, where 
quantities justify, are broached; in one recent case, 
the ring gear being set around the machine and 
teeth broached on its inner surface, a dozen at a time, 
the fixture indexing the gear between strokes until 


what's ahead in broaching 


Automatic cycling Improved ram guiding 


Hopper or other quan- Longer-stroke units 


tity feeds More automatic fix- 


tures 
Automatic chip remoyal 
Heavier fixtures 
Automatic work ejec- 
den Preloaded work table+ 


Transfer devices 
More automatic con- 


trols Dual-speed cutting 


the gear is completed. Speed is about 9 times that 
of older methods 

Simpler hydraulic and electric systems are needed 
to cut installation costs; and there is a current de- 
mand for systems that conform to JIC standards (the 
idded cost will probably deter many users from 
Para- 


foxically, there is demand for higher variable cutting 


standardizing on such machines, however) 


speeds to make full use of carbides, and for lower . 
variable cutting speeds without excessive power to 
handle tough metals like some for the jet-engine and 
rocket programs, There is also need for special 
broaches to fit into conveyor lines, where continuous _ 


production is essential 4 


threading 


Unru 1850, taps and dies 
were made by the user, and there were no machines 
to drive them. Taps were simply a thread forged by 
a blacksmith, with grooves also forged, and the prod- 
uct smoothed by filing before hardening. Thus teeth 
had a negative rake and took “two men and a boy” 
to turn them to jam a thread into a hole. 

Threading was done with a singlepoint tool or a 
hand chaser in the lathe; dies were made in a single 
piece by tapping, then drilling clearance holes. The 
first improvement was the “jam plate,” really a die 
wrench capable of handling several sizes of twin 
dies that could be adjusted to cut the complete thread 
in several passes 
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First commercial taps were made about 1866, the 
first 2-piece die in 1871. The self-opening diehead 
collapsible taps, the reversing tapping head, and th: 
nut tapper with its bent spindle were all develope 
during the period from 1900 to 1927 


threading today 

Threading today is a complex art, and one whos« 
importance has only recently been appreciated 
World War II had much to do with this, for it was 
the precision threads required by Army and Navy 
Ordnance specifications that forced industry to ac- 
cept the standards for fits which had been available 
for years. Classes of fit range from 1 to 5 in order 
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of increasing accuracy, 4 being most accurate and 
5 an interference fit. The rule-of-thumb inspection 
methods commonly used before 1940 have been re- 
placed by quite elaborate equipment. The ring gage 
has been supplemented by a wide variety of units 
checking all elements of a thread 

Threads are now made by six methods: (1) chas- 
ing with single-point tools, (2) cutting with taps 
and dies, (3) milling, (4) hobbing, (5) grinding, (6) 
rolling. Single-point chasing was until recently only 
a toolroom operation, but a modern specialty lathe 
uses a Carbide-tipped tool to make a series of passes 
automatically and produce an extremely accurate 
thread. Tapping, once largely a hand process, is 
now done in machines with leadscrews to avoid drag 
or faulty lead. Sometimes a hob is built into the 
leadscrew to cut internal threads in solenoid-actuat- 
ed halfnuts for the leadscrew to follow, thus per- 
mitting nut-dressing every time backlash appears 
The same type of machine incorporates depth control 
to a tenth of a revolution. One other tapping ma- 
chine should be mentioned here: the single-purpose 
high-production type with a collapsing tap and in- 
dexing or turnover fixture, used to produce accurate 
tapered threads in pipe fittings, particularly cou- 
plings for the oil industry 


diecheads 


Most die threading is done in dieheads, available 
for practically all varieties of lathes and other pro- 
duction-type rotary machine tools as well as in 
threading machines primarily. Threading has been 
done at speeds up to 1500 rpm on stainless and other 
materials with carbide chasers, thus permitting 
threading at any spindle speed presently in use. 

*Threadwhirling” is a new German process for 
threading long screws up to 2% in. in dia by 117 
in. long. A 6-bladed cutter head with progressively 
set carbide tools, set eccentrically to the work, is 
traversed at thread lead by a leadscrew and rotated 
at high speed. Work also rotates slowly, to give net 
cutting speeds up to 5900 fpm 

Milling and hobbing are common production 
threading processes. There were in 1950 (AM In- 
ventory) some 5,900 hobbers and millers, as com- 
pared with 5480 die machines, 4,950 rollers, 3,000 
grinders, and 22,700 tappers. About half of the ma- 
chines in each group are over 10 years old, except 
for grinders, a newer process, in which 90% of the 
nachines are under 10 years old. Threading ma- 

hines, incidentally, total 54,029 (not including 12,- 


what's ahead in threading 


Further development of thread rolling 


Wider use of tapping machines 
Additional thread grinding 
Faster machines in general 


More automatic operation 


419 pipe threaders), of which 19% are 10 to 20 years 
old, 35% over 20. 

Thread grinding graduated from toolroom to pro- 
duction long before World War II, because of the 
ease with which fine-pitch threads can be put into 
or onto heat-treated parts. First machines used 
soft single-thread wheels dressed with diamonds, 
but newer machines have multi-thread wheels that 
plunge-grind if thread length permits. Both diamond 
and crush dressing are done. Recently, centerless 
thread grinding has come in. The wheel is diamond- 
dressed straight and a chamfer cut on the lead-in side 
so the thread can be ground to depth gradually, then 
the thread form itself is crush-formed with a ta- 
pered roller having annular ridges at required pitch 
Threading is done by feeding the workpiece through 
at the thread helix angle with relation to the wheel 
A narrow guide supports the piece, which is backed 
by a soft plastic wheel in which gradually ridges are 
worn. The process thus far is used primarily on 
headless screws or workpieces without shoulders, 
and a hopper feed can be applied for high production 


thread rolling 

Thread rolling, while not a machining process 
should be included in any discussion of threading 
Flat-die rolling has been in production use for a 
quarter century in bolt plants, has in fact taken ove: 
most threading of commercial bolts and screws 
Modern machines actually take in coil stock at one 
end, straighten it, cut it to length, head it, and roll- 
thread, doing all operations cold. Some machines 
have milling attachments to chamfer screw points. 

Several variants of the flat-die machine have been 
built, one a planetary type with an internal circular 
thread roll, surrounded by several arcuate shoes. 
each headed by a hopper feed. Another is a twin- 
arc machine. In each, production of the arcuate 
segments is costly, and balancing of load on the 
planetary type is difficult. More recently, develop- 
ment of the circular-roll machine has tremendously 
expanded thread-rolling applications. These units 
are either horizontal or vertical, and have two or 
three rolls. Accuracies as good as Class 4, excellent 
grain pattern and cold working that make rolled 
threads far stronger than cut ones have resulted in 
adoption of rolled threads for aircraft and other pre- 
cision bolts, screws, studs, plus splining, chamfer- 
ing, flanging, staking, serrating and annular ringing 

Rolling actually forms the root of the thread by 
causing that metal to flow up to form the thread 
crest, so stock diameter must be very ciose to pitch 
diameter. Thus, for full threads, stock should be 
centerless ground, requiring a second operation that 
adds expense. 

The many new designs of thread-rolling machines 
are indicative of the great potential of the process 
But, like anything else, it is not a cure-all. It is 
somewhat less flexible than thread-cutting machines 
and in some applications the grain pattern that 
makes the thread stronger than a cut one may actual- 
ly cause “flaking,” or spalling of small plates of 
metal from the face 
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We've come almost the full 
cycle on cutting-off equipment since primitive man 
learned that a roughened surface on his stone knife 
made it cut some materials more easily. Power hack- 
saws were one of the earliest machine tools, and 
were joined many years ago by bandsaws, “cold” 
or circular saws, and the almost-toothiess friction 
saw. Even the abrasive disk is more than a quarter- 
century old, as is flame-cutting. 

Extensive development has occurred during the 
past quarter century in abrasive cut-off machines, 
circular saws and adaptations of the band saw for 
die-cutting, filing, grinding, polishing, and similar 
operations, with a variety of specialized blades for 
various materials. All types cut more accurately, 
with thinner blades for greater material economy. 
The friction principle has been applied to bandsaw- 
ing, using worn blades—and later special designs— 
to cut off aluminum alloys and steel, particularly in 
the aircraft industry. Flame-cutting units have be- 
come increasingly specialized, multiple-head units 
following a pattern, templet or even a drawing 


circular sawing 

Circular sawing is fundamentally a milling oper- 
ation, so pieces are cut with a square milled finish 
and no change in physical or metallurgical char- 
acteristics of stock ends. This is of particular value 
in cutting titanium and stainless steel, which have 
a tendency to workharden. Present units have blades 
from 8 to 108 in. in diameter and cut stock up to 43 
in. in diameter. Most now have automatic bar feed 
and more advanced machines combine other oper- 
ations with sawing, such as machining ends, cen- 
ter-drilling, chamfering, grooving (inside on tub- 
ing), and reducing diameter, doing the sawing at 
surface speeds as high as 4650 fpm cn steels and 
18,600 fpm on non-ferrous materials. One in-line 
machine actually combines sawing with the above 
operations, plus broaching, tapping, hollow-milling 
and similar operations, on parts of a variety of cross- 
sections produced from extruded or cold-rolled bar 
Accuracies for lengths are within 0.010 in., with a 
6-in.-dia bar of SAE1020 cut in 1 min., SAE1020 
144-in. round cut in 13 seconds. 

Contour sawing—using a thin blade band to re- 
move an area rather than removing the metal chip 
by chip—has thus far been used principally to pro- 
duce male and female die elements simultaneously. 
It has potential also in a wide variety of contouring, 
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such as form blocks and similar complex-shape ele- 
ments. Even glass, graphite, stainless, and other 
tough materials can be sawed, and the range wil) 
increase as materials are developed. Current bands 
are carbon steel, with either a soft back and flame- 
hardened teeth, or a uniform spring temper. Mate- 
rials with characteristics more nearly approaching 
the carbides are under development. Current con- 
tour-sawing machines have infinitely variable speed 
control, hydraulic adjustments and worktable, cool- 
ant pumps and the like. There is a trend toward 
automatic machines of this type, several already 
having been produced. In another recent machine, 
electronic controls guide the saw in slotting extreme- 
ly large and heavy dies. 

There were in 1950 (AM Inventory), 7,568 con- 
tour sawing and filing machines, about a sixth 10 
to 20 years old, and only a tenth over 20. There were 
80,110 cutoff machines, 33% at least 10 years old 
but only 12% over 20. Of the total, 27,377 were 
bandsaws (a sixth 10-20 years old, a tenth over 20), 
28,354 were abrasive-disk units (17% from 10-20 
years old only 371 over 20), 6,941 were hot or cold 
rotary saws (about half over 10 years old), and 6,904 
other units (a sixth 10-20 and another sixth over 
20). 

Increasing mechanization of these units is an ob- 
vious step, with automatic feeds and measuring stops 
There'll also be new blades for newer materials, 
development of the inserted-tooth circular blades 
and the filing, honing, and lapping blades for band- 
saws. High-speed bandsaws for friction sawing of 
stainless, aluminum, and other non-ferrous alloys 
will be more widely applied. A new process, jet- 
blast cutting, developed originally for drilling human 
teeth, is being applied to cutting jet-engine alloys 
with considerable success. It can also drill and sur- 
face materials, using fine sand or an artificial abra- 
sive propelled by air jet at 1100 fpm through an 
0.018-in. orifice 


what's Greater mechanization 
ahead in Wider application of contour 


cutting of “vine 


Automatic feed and gaging 

Improved blades 

Added blade types for con. 
touring 

Jet-blast slicing 
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gear making 


Tix cog gear, with its 
vooden pins for teeth, is a relatively ancient in- 
vention, but was still in common use 75 years ago 
or large slow-speed drives. There were also wooden 
“ears with formed teeth and iron gears with cast 
x cut teeth. Gear teeth were almost universally of 
the cycloidal form. All large gears had cast teeth, 
except where mortise wheels with wooden cogs 
were employed. Thus the patternmaker was an im- 
portant man, and more tooth shaping was done with 
his gouge than with the machinist’s files afterward 

Some special gear-cutting machines had appeared 
in 1877, and dividing heads for planers, lathes, and 
millers were available. The few form-milling cut- 
ters were ground by hand to fit a templet whenever 
they were resharpened; profile-relieved cutters had 
ot yet been developed. Gears were cast either from 

complete pattern or from a pattern of two or three 
teeth indexed by the wheel-molding machine. Ma- 
chine-molded gears were most accurate; machine- 
it gears (very small ones only) were expensive and 
he teeth inferior in form. Only experimental use 
hud been made of generating tooth forms with a tool 
f basic rack form 
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25 years ago, the involute had become the com- 
mon form, although a combination of involute and 
cycloidal was still widely used for form-milled gears 
Tooth proportions were standardized fer most gen- 
eval-purpose drives, a wide variety of gear mate- 
ials were used, and much heavier loads were being 
transmitted at higher pitchline velocities because 
team engines and low-speed water wheels had 
heen superseded by high-speed and small electric 
motors, oil and gas engines, steam and water tur- 
bine Helical and herringbone gears were com- 
mon because suitable machines had been developed; 
both types were hard to cast. Most gears were cut 

with profile-relieved form-milling cutters, hobs. 


what's ahead in gear making 
Higher speeds More and faster shaving 
Automatic operation Better gear steels 


Multi-spindling Heat-treating built in 


pinion-shaped or rack-shaped cutters. Thus, in 50 
years, the development of machine tools to cut gears 
brought refinement of the process and greater ac- 
curacy, which in turn result in longer life, great: 
strength, and smoother, quieter operation. 

There were in 1950 (AM Inventory) 44,216 gear- 
cutting and finishing machines, 27% 10-20 yea: 
old, 23% over 20. Of the total, 36% were hobbers 
21 gear shapers, 13% form-milling cutters, 10° 
bevel-gear cutters, 14%% planer-type cutters, and 
3% other types. The remainder were finishing ma- 
chines, about equal-sized groups of grinders, shapers 
and lappers, with about 20% of each of the first 
two groups over 10 years old. This indicates the 
relatively recent adoption of shaving and grinding; 
only 77 of 1729 grinders are more than 20 years old 
only 51 of 1866 shavers. There are also 1260 cham- 
fering machines, half over 10 years old. Of the 4341 
gear-checking machines, 32% are 10-20 years old 
12% over 20. 

World War II requirements were for extremely) 
accurate gears in tremendous quantities. One rada 
set, for example, required 50-odd gears with “zero” 
backlash. Standard methods for production would 
have resulted in impossible costs, so a special shav- 
ing machine was developed, capable of removing 
0.0002 in. from tooth thickness consistently. This 
is a rotary-tool unit, but rack shaving is also done 
and the process is also applicable to the finishing o! 
flat surfaces instead of green grinding. One such unit 
finishes back face and bore of rear-axle ring gears 
15% in. in dia in 20 sec. There are also available 
internal-gear shavers to improve accuracy of in- 
ternal gears 

Hobbing and shaping have both undergone re- 
cent extensive development. Either follow or climb 
hobbing is done, ‘depending on cutting conditions 
and relative tool life. Modern hobbers are large], 
automatic after the blank, or mandrel-load of 
blanks, is chucked. Tools of super-HSS and car- 
bides (thus far too costly for steel cutting) are per- 
mitting higher cutting speeds, some capable of 
reaching 1000 fpm. Recent shaper types include 
planetary and multi-spindle (as many as 10) types 
which tremendously increase production potential 

Several new machine types have been developed. 
One has a cutter like a circular saw with teeth 
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“There is a need for an inexpensive machine 
to recut punch-press gears that have been 


repaired by brazing or welding.” 
—PLANT MANAGER, PRESSED-METAL COMPANY 


“Short runs are too costly on present gear. 
cutting machines. We need a more universal! 
type of machine holding the work with col 
lars or chucks.” 

VICE PRESIDENT, AGRICULTURAL MACHINERY PLANT 


stepped out progressively so it cuts like a rotary 
broach, finishing one bevel-gear tooth per revolu- 
tion. A gap in the cutting teeth permits the gear 
to be indexed, and the cutter axis moves forward 
and back parallel to the bottom of the tooth space 
to finish the length of the tooth. 

Another machine, for cutting all teeth of a spu: 
1 helical gear at once, has shaped teeth all around 
a circular head. They reciprocate, as in a gear shap- 
er, and are fed radially inward after each stroke 
Cutter heads are replaced as units to change pitch o 
diameter 

Spiral-bevel cutting machines now also cut vari- 
ous tooth couplings and clutches, working on both 
sides of the same tooth simultaneously 

Gear grinding is a common finishing method fo: 
precision gears, equipment being available to grind 
spur and helical gears up to 30 in. in dia and of 2 
DP. Spiral-bevel gears and pinions can be ground 
on special machines. Gear lapping was also devel- 
oped during the war to handle gears that could not 
be ground after hardening. Current efforts are to 
avoid the lapping process where possible, to cut 
costs, lapping only gears that fail to pass inspection 
after the normal 3-part manufacturing cycle of cut 
heat-treat, and shave or grind 


what's ahead 


Higher speeds are definitely in the offing for hob- 
bers. Several makers have already built machine 
capable of taking better hobs as soon as they becom: 
available, and such machines incorporate rapid 
traverse, plunge cutting, automatic cycling, auto- 
matic hob indexing, and the like, and have cut the 
number of train gears by a third. Some recent hob- 
bers are already operating at two to three times 
conventional speeds (up to 1000 rpm), even though 
carbide hobs for working on steel have not yet ma- 
terialized. Very high speeds are, of course, already 
being applied to carbide or super-HSS hobs in cut- 
ting non-ferrous metal and plastic gears. Ship pro- 
pulsion and other large gears, expected long since 
to be hardened and ground, are becoming harder, 
but gradually. A few large gears, hardened, have 
been finished successfully with cobalt-HSS hobs 

Full-automatic cycling is expensive, but has al- 
ready been tried successfully. Automatic loading and 
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unloading are also probable. Multi-spindle hobbe: 
are possible for high-production, long-run shops 
Unlike shapers, multi-spindle hobbers don’t work 
out too well with different jobs on various spindles 
Non-circular gears are already being cut on 4 gea 
shaper with electronic controls; digital specifications 
are imprinted on movie film, which relays impulses 
to photo-electric cells which operate a “brain block.” 

The single-spindle, general-purpose hobber will 
continue to handle smaller production lots, but will 
probably be “beefed up” to handle 4- to 5-in.-dia, 
rather than 3-in., hobs of multi-thread design. Arbo: 
supports will have to be more rigid and drives 
strengthened to eliminate vibration and “wind-up.” 
Design for a 5-in. hob will probably actually have to 
be sturdy enough to take a 7-in. one to give thi 
power and accuracy. Arbor drives will probably re 
quire 40 to 50 hp at 400 to 1000 fpm 


finishing 

Grinding wil! probably be used only on high- 
precision gears because of its cost, shaving handling 
more ordinary applications. Recent gear grinders 
for aircraft gears have, however, incorporated auto 
matic dressers capable of dressing not only the toot! 
form but the root fillets as well. Shaving can prob 
ably be done at speeds well over the present 400-fpn 
pitch-line velocity. (Actual surface feed is conside: 
ably higher because of the angular shearing ac 
tion.) Although shaving is essentially negative- 
rake cutting, carbide tools are still too expensive 
A 70-tooth shaving too! actually has four time 
that number of cutting edges, all of which must b« 
exactly shaped, and each of which, if broken, affects 
the entire tool. First steps will probably be toward 
inserted-tooth cutters, initially of super-HSS, then 
of cast alloy, and finally of carbide. These would per- 
mit speeds perhaps 8 or 10 times those at present 
and result in a better finish 

The Armed Services now require shaved gear 
for marine propulsion, to cut noise as much as pos- 
sible. Electronic noise detectors are almost perfect 

~sO gears up to 200 in. dia are being shaved on high- 
power shavers 

To improve the quality and accuracy of shaved and 
heat-treated gears, metallurgists are now working 
on steels less subject to distortion. One company 
has already produced induction-hardened high-car- 
bon gears with tooth bending strength increased 
30% to about 48,000 psi, and is shooting for 55,000 
psi. Improved tooth design (larger root radii, end 
chamfering, crown shaving) accounts for some of 
the improvement, but it is mostly in better heat- 
treating. Predictions are that induction heating 
probably a combination of low- and high-frequency 
as already done in some cases—-will be used on finer 
pitch (5DP and smaller) gears, while flame harden- 
ing will be more extensively applied for larger pitch- 
es (4DP and larger). Such heat-treating units can 
easily be put into gear production lines, eliminating 
haulage to another department and back. Cycle 
times must of course be matched to machining cycles 
and automatic handling be applied 
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HEALD 


BORE- 
MATICS 


HEALD 


INTERNAL 
GRINDERS 


HEALD 


SURFACE 
GRINDERS 


XTRA SPEED AND ECONOMY for 


FASTER OPERATING CYCLES... 
VERSATILE HYDRAULIC CYCLES... 


IMPROVED ACCURACY... 


EASY, CONVENIENT OPERATION... 


MINIMUM MAINTENANCE . . . 


IMPROVED ACCURACY... 


EASY OPERATION... 


SELF-CONTAINED LUBRICATION... 


AUTOMATIC CYCLES... 


COLUMN CONSTRUCTION ... 


VERSATILE HYDRAULIC SYSTEM... 
AUTOMATIC CYCLES... 


with higher table traverse speeds, greater boringhead speeds, 
faster starting and stopping of heads and more power. 


standerd hydraulic system permits a wide voriety of cycles, in- 
cluding two-way boring with the some or different rates of “in 
and out” feeds. 


feeds remain of oil temperat 
maintaining definite production, finish and accuracy. 


heat distortion is greatly reduced by positive air circulation 
through the base and bridges, and isoloted hydraulic power unit. 


provided by perfected way lubrication and smoother feeding, 
plus greater structural rigidity and vibration-free idlers and 
boringheads. 


centralized controls and convenient working height make opera- 
tion simple and easy. Setting up also requires minimum time and 
effort. 


with new permanently lubricated, cool-running boringheads, 
sealed hydraulic systems, self-adjusting brokes ond easily re- 
movable power units. 


feeds and speeds remain fant throughout the day, i ing 
stabilized performance and ti i producti 


heat distortion is greatly reduced by isolation of the hydrauli 
power unit from the hine ond by circulation of air through 
the ventilated base. 


through greater structural rigidity, smoother, more uniform feeds 
and rotation, and perfected way lubrication. 


centralized controls and convenient working height make opero- 
tion simple ond easy. New diol feed mechanism ond quickly ad- 
justed self-locking dogs cut setup time. 


with permanently lubricated wheelheads, leak-proof flared steel 
tubing, removable hydraulic power units, ond simplified unit 
construction. 


moving ports are permanently lubricated and sealed, or avto- 
matically lubricated by controlied pressure. Motor greasing is 
the only manval lubrication required. 


most hi ore ilable with automatic sizing, giving maxi- 
mum efficiency of operation, bilized production, and greater 
accuracy. 


gives rigid support for vertical slide and wheel spindie—provides 
greater capacity for large work—permits heavier cuts. 


for convex or concave grinding, with swivel center above chuck 
center, keeps high angle work under wheel with minimum table 
traverse. 


permits more flexible speeds and feeds — quicker setups. 


with high-production automatic sizing and power traverse for 
wheelslide available if desired. 
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of these Heald machines 
tomorrow’s precision production 


Kevis machines are speeding the nation's production in prac- 
tically every field of the metal-working industry. Remember — 


when it comes to precision finishing, it pays to come to Heald. 


THE HEALD MACHINE COMPANY 
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completed 
modernization Pf 
lathe phase of the 
heimer turned to War 
and is now enjoying Sav 
tion time and costs rangin 
from 31° 74%! 

And what dc 


this emergency is over. This 


figures and investigation 
ods and new 
machines as they 


TURRET LATHES 


Warner & Swasey Turret Lathes are built in 
sizes and capacities to handle a wide range 
ot jobs. All have the same general character- 
istics, yet each machine is specifically de- 
signed tor its rated bar or chucking capacity. 

When you buy a Warner & Swasey, you 
get a machine with an industry-wide reputa- 
tion for ruggedness and extreme precision 
—a machine you can count on for high pro- 
ductivity, low upkeep, ease of operation, and 
dependability in holding built-in accuracy 
over a long period. 
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terms of your operation. 


SADDLE TYPE 


1-A UNIVERSAL HEAVY DUTY 
Ber Capacity 2'2 of 3 — 
Swing 16'4 

2-A UNIVERSAL HEAVY DUTY 
Bar Capacity 3'2 —Swing 20° 
3-A UNIVERSAL HEAVY DUTY 
Bor Capacity 4'2° of 6°— 
Swing 

4-A UNIVERSAL ep DUTY 
Bor Capacity or 12” 
—Swing 28'4 


RAM TYPE 


NO 1. ELECTRO-CYCLE 

Bor Capacity —Swing 11” 
No. 2 SIX-SPEED 

Bor Capacity 1° —Swing 14” 
NO. 3 UNIVERSAL 

Bor Capacity 1'2°~ 

Swing 1535" 

NO. 4 UNIVERSAL 

Bar Capacity 2°—Swing 181%" 
NO. 5 UNIVERSAL 

Bar Capacity 2'2°—Swing 20” 
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TAP 
PING AND THREADING MACHINES 


No. 10 
0-80 
No. 11 to 10-24 C 
to 212" 


Now precision i 

and threading on a producti 

by a patented leadin 

pl precision ground lead screw nie 

Acne positive lead in and out of > 

backlash or drag 

aa peatisesit and 4 threads in a wide 
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‘Most profitable turning 
investment we ever ma el 


This 1 the enthusiastre approval given the 
Warner & Swasty 1-AC Single Spindle Auto- 
Stebbins, President of Cloyes 
pecialists to the 
his 50-man 


matic by H. ¢ 
Gear Works Inc. Timing gears 
automouve industry for 4) years, 
shop was faced w ith the necessity of expanding 
ly building construc- 


operations _without cost 


in the face of 4 tight manpo™ er situs 


oblem. 


The 1-AC answered this complex PF 
ce, it doubled production 


In the same floor spa 
done on hand-operated 


on jobs previously 
machines. Scarce 
released tor other important jo 

And with use, Cloyes Beat found 


Warner & Swasey Single Spindle Automat 


in use at loyes Gear Works eland, Obio 


Its overall greater accuracy improved 
product—limts of .0O1” are main: 


tained 


adaptable (© more and more jobs — tts quick 
w anew method 


it profitable to use on lots as small This 1s a good example of ho 


and a new machine paid off! So as a part of 

| your modernization program, look into the 

| profit possibilities of the Warner & Swasey 
1-AC Automatic in your plant. 


setup made 


++) not occasional 


SINGLE SPINDLE AUTOM 
CHUCKING 


swing over cross slide — 
6” turned length 


Handles man . j 

lathe jobs more profitably 
Setup quick and 

Uses turret lathe tool 

ee changes feeds and speeds i. 
of eight speed ranges may 

ightor left-hand threads. P 
n rigidity for extreme 
acy. 
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with 6 Warner & Swasey 5-spindle Auto- 


matics. These automatics are used at 


Ous for short runs on specially-machined 
parts—studs, bolts, nuts and other screw 


machine products—required for custom. 
made elevators. 


The results of this modernization pro- 
Sram: increased production in less floor 
space, more uniform parts, and six criti- 


cally needed men released for work else- ; 
where in the plant. At Otis only 3 men J 
is : are required to set up and operate these , | 
The Warner & Swasey 5-Spindle Automatic line at | 6 automatics, 
the Yonkers Works of the Otis 


Elevator Comparey Because of its quick setup and ease of 


| Operation, the Warner & Swasey 5-spindle 
~ 6 machines now | Automatic makes automatic production ; 
€conomical on short runs as well as large 
| | lots. It’s a machine designed to meet the 4 si] 
do the work of 17! requirements for lasting accuracy and 


increased production for the years ahead. 


As part of their modernization program, Otis 
| 
| 


Elevator Company replaced 17 machines 


EDGE FOR THE YEARS AHEAD! 


5-SPINDLE 
AUTOMATIC MACHINES 
M-2500 Bor Capacity 14s" 


M-2530 Bor Capacity 
M-2540 Chuck Swing 6” 


Turning Stroke 0”-5” 


Short runs as well as large lots are profitable 
on a Warner & Swasey 5-Spindle Automatic. 


4 Patented adjustable quadrants eliminate cam : 
changes and cut setup time, enabling these automatics WwW NER 
to handle a wide variety of work with minimum down-time. ms 
A complete range of 24 spindle speeds with 18 feeds : : 
available for all tools at each speed—provides most efficient SWASEY 
use of tools. “Quick change” gear box eliminates gear removal. 
And like all Warner & Swasey Machine Tools, Cleveland 


these automatics are ruggedly built for extreme precision. 


INES 
& SWASEY TURRET LATHES, AUTOMATICS, AND TAPPING MACH 
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For accurate Shaping, Shearing, Forming. . . 


Cincinnati Shapers 


Cincinnati All-Steel Shears 


¢ ft Cincinnati All-Steel Press Brakes 


Write for Catalogs 
THE CINCINNATI SHAPER COMPANY 
Cincinnati 25, Ohio 
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LEASON Works 


Rochester, New York 


J 
ty 
\ 
son developments shown on the 
ih following pages indicate the con-— 
(2) increased automatism, (3) closer rm, 
falerances, and (4) intreduction fet 


The No. 2 Straight Bevel Generator offers new high production 
rates on fine-pitch straight bevel gears. Increases up to 300% 
over previous methods are common. A new cutting method, 
which uses rotating disc-type cutters, also produces Coniflex 
teeth, and gives precision quality in one cut from the solid 
blank. 


Mass production of commercial quality 
straight bevel gears has been made 
possible by the Revacycle’ process. 
On geors approximately 5 diametral 
pitch, or finer, each revolution of the 
Revacycle cutter completes a tooth 
slot from the solid. The shapes of the 
various cutter blades, together with 
the horizontal feed motion of the 
work, produce conjugate tooth pro- 
files with localized contact area. A 


cutting rate of 2.65 seconds per tooth 
is usual for automotive-type differen- 
tial side gears and pinions. Automatic 
loading and tooth burring further in- 
crease the overall efficiency of the 
Revacycle process. 
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Automatic loading, as shown below on the No. 2 Hypoid 
Generator, assures continued operation at peak efficiency. 
The only down time is that required for changing cutters, since 
the operator has only fo fill the loading table and remove 
finished gears. On the application shown below the loader 
holds one hour's supply cf spiral bevel gear blanks. One op- 
erator can therefore attend a battery of several machines. 


The No. 8 Dual Straight Bevel Reva- 

cycle Unit is used for large quantity 

production of coarse-pitch straight 

bevel gears requiring separate rough- 

ing and finishing cuts. The gears are 

handled with complete automatism og 

through two operations, the roughing j 

and finishing cuts occurring simul- i 

taneously on separate gears. . 
The operator needs only to keep Bh 

blanks on the loading rack to assure 3 

continuous production. The gears are ae 

chucked and roughed on the first iy 

machine of the unit, and dechucked to AR 

a transfer station. They are then po- 

sitioned for stock division, loaded, 

finish cut and burred on the second 

machine of the unit, and ejected to a 

receiving tray. Not only are several ‘ 

handlings eliminated, but continuous 

operation is maintained at high effi- 

ciency. 
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New-type testing equipment checks bevel and hypoid gears to 
the closer tolerances now required. The No. 17-A Hypoid 
Tester features an automatic drive head which removes the 
human element from the size check. If also assures thet all 
gears of a production lot are power tested with the same 
back lash. 

This tester provides the recommended running load test 
which conclusively checks the operating quality of the gears. A 
recording attachment for permanent records is available as 
extra-cost equipment. 


Grinding offers the ultimate in pre- 
cision on spiral bevel, Zerol bevel 
and hypoid gears. Gleason grinders, 
such as the No. 27 Hypoid, operate 
on a controlled automatic cycle which 
assures uniformly high accuracy and 
true interchangeability. Tooth spac- 
ing and form, and surface finish are 
held to close limits, even on hardened 
gears, since the tooth surfaces can be 
finished after hardening. 
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CURVIC’ couplings have introduced a new standard for coupled 
parts, since they both center and drive. Permanent and re- 
leasing CURVIC couplings are cut or ground on Gleason equip- 
ment with extreme accuracy of tooth spacing and form. High 
torque capacity and accurate centering are thus obtained at 
fast production rates. 

Conifiex’ gears are another Gleason innovation. Their 
localized tooth contact accommodates slight misalignment 
without load concentration at the tooth ends. This results in 
easier assembly, smoother operation, and longer life. 


The No. 16 Pinion Quenching Machine 
offers a new process for hardening 
automotive rear axle drive pinions. 
The heated pinions are rotated against 
rollers in a closed chamber, while 
quenching oil is pumped through the 
chamber at a predetermined rate. 
Uniform hardening is assured, and 
distortion is minimized, so that the 
need of a separate straightening 
operation is eliminated. 
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“GLEASON, PRODUCTS INCLUDE: 


Spirai bevel, Zerol* bevel and hypoid gear production equipment. 


CURVIC’ coupling production equipment. 


Die aaa and roller quenching equipment. = 


GLEASON WORKS. 


1000 UNIVERSITY AVENUE - ROCHESTER ¥ NEW YORK 
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To make the years ahead 
even more productive 


This new Leland-Gifford No. 3 MVB is the ulti- 
mate result of more than a half century of drilling 
machine development and improvement. It is a 
heavier, more rugged, yet easier to operate machine 
available in any combination of one to four spin- 
dles — two or eight speed with semi-automatic 
power feed — capacity of No. 3 or No. 4 Morse 
taper. Write for complete information, 


NOTE THESE FEATURES 


@ Totally enclosed, fan cooled, ball bearing NEMA motor 
mounted at rear and driving through V belt. 


20-tooth involute spline spindle for greater rigidity, less weor. 
Spindle independently counterbalanced with preloaded radial 
and thrust bearings and continuous lubrication. 


Two speeds or eight standard speeds with single or four speed 
motor and back gearing. 

Indicating shift provides instant speed changes — no com- 
plicated transmission. 


Power feed with three feed rates for each spindle speed, 
adjustable depth stop and safety slip ciutch. 


Built-in light for each spindle. 


Box type ribbed table with platen machined to surface plate 
accuracy. 


Base, column and table ruggedly built for maximum rigidity. 


SAVE DAYS — CONTACT THE OFFICE NEAREST YOU 


-LELAND-GIFFORD 
"Drilling Machines 


ASSACHUSETT 
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Cleereman Mode! Cleeremen Jit 
325 Single Unit noted for 


Siding Head lied pre- 


wiwity with rue 

Ged construction, 
are extremely ver- 
satile and may be 
used for produc 

tion drilling end 
tapping. 


machines high production 


Cleereman Bou 
Column Drilling 
Machines have an 
exceptionally rigid 
construction for 
continuous heavy 


curacy and the 
speed required for 
tow cost produc 


son 


CLEEREMAN MACHINE TOOL CO. 


BUILDERS OF PRECISION JIG BORERS AND 


Eso 


Cleereman Layout Drilling 
ine desi Yo handle 
layout work that requires toler 
* per foot or 
broader. Extreme convenience 
for drilling, boring, tapping, 
feaming and milling for Jighess 
manufacturing 


Green Bay, Wisconsin 
DRILLING 
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honing. 
at high speed and at low hei ra, 
consisting of the required number ‘ot a 
machines of any of the three types ‘ 
supplied to meet individual require 
40 


twentieth century “‘philosopher’s stone”’ 


Yesterday's alchemists sought a “philosopher's stone” 


to turn base metals into gold. More useiul than 
their greatest dream, is today's cutting tool 

which turns any metal into a million forms 

for the service of all mankind 

In just one phase of The Cincinnati Milling 
Machine Co. research program, an engineer views 
the cutting action in a block of photoelastic 
material illuminated with polarized light 

to reveal stress-strain patterns and to disclose 
basic knowledge of metal cutting, leading the 
way toward tomorrow's finest machine tools 

For more than a quarter of a century, basic research 
at “The Mill” has continually been looking ahead 
And today, you'll find the “touch of tomorrow” 


in the many Cincinnati Milling Machine Co. products 


shown on the pages following 
The Cincinnati Milling Machine Co. 
; Cincinnati Grinders Incorporated 
&. Cincinnati 9, Ohio, U. S. A. 


Copynght, 1952 The Cincinnat Milling Machine Co, 
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perfect likenesses 


Automaticity and greater precision are very much 

apparent in today’s advanced machine tools. The 

Cincinnati Cam Milling Machine above, for example, 

automatically coordinates a sliding motion with a rotary 

motion to mill cams exactly like the master. This 

type of equipment will be increasingly useful in the 

future for production milling entire families of 

intricate cams. On some machines, the automation of 

complete operations is becoming more common, 
including automatic loading, gaging, and unloading 

Time and motion saving developments on standard 

machines are evidenced by fatigue eliminating 

controls such as power speed and feed selection 

In addition, extra heavy cutting capacity, 

here today in Cincinnati Dual Power Dial Types, 

will become more commonplace in large 


knee-and-column milling machines 


The Cincinnati Milling Machine Co. 
Cincinnati 9, Ohio, U.S.A. 
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perfect likenesses 


Automaticity and greater precision are very much 

apparent in today’s advanced machine tools. The 4 
Cincinnati Cam Milling Machine above, for example, 
iutomatically coordinates a sliding motion with a rotary 


motion to mill cams exactly like the master. This 


type of equipment will be increasingly useful in the rc 
future for production milling entire families of aR 

intricate cams. On some machines, the automation of , 


complete operations is becoming more common 


including automatic loading, gaging, and unloading 


Time and motion saving developments on standard 
machines are evidenced by fatigue eliminating 
controls such as power speed and feed selection 


In addition, extra heavy cutting capacity 


‘re today in Cincinnati Dual Power Dial Types, 


will become more commonplace in large 


knee-and-column milling machine: 


The Cincinnati Milling Machine Co. ‘ 
Cincinnati 9, Ohio, U.S.A. 
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automatic sculptor 


The “sculptor” illustrated below casts long 

shadows into the future: A Cincinnati 36 

Horizontal Hydro-Tel, milling integrally ribbed 
aircraft skin panels approximately nine feet long by 
six feet wide, guided by hydraulic tracing units. A 
fifty horse motor drives the spindle at speeds up 

to 7200 rpm . . . Tomorrow's aircraft will continue 

to demand ultimate physicals from every ounce 

of metal, and call for more intricate and 

more precise machining. Contour milling on 

a large scale presents such complex control 

problems that physical models and template 

may be replaced by coded punched tape 

It now appears that some of these advanced 
techniques await only economic feasibility to permit 


their application to automatic metalworking 
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Inherently a lightning fast machine, the broach is 


unequaled where high production and extreme accuracy 
are required. The latest Cincinnati Horizontal 

Broaching Machine, built for large heavy parts, is : 
shown above. It measures almost 48 feet in length, 
is equipped with carbide cutting tool inserts, and 


broaches four sides of cylinder heads at the rate of 


120 per hour. On the Cincinnati Vertical Duplex Broach 
below, the cycle is also fully automatic, including 
clamping and release of work. While the broach may never 


I ess quite the versatility of other machines, two factors 


may broaden its future applications: demands for improved . 


accuracy and better integration with other machine 


tools transfer devices, or conveyor systems 


chain lightning 
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TV program for a 


Perhaps the highest achievement in 

tool room grinding of special shapes 

is represented by the Cincinnati 
Projecto-Form. The operator views the 
progress of accuracy magnified twenty 
times on the screen, while guiding the 
grinding action to match the work 
silhouette to a “bright line” drawing, 
within a few tenths of a thousandth 
Should accuracy requirements exceed 
those in current practice, further optical 
magnification may suffice or perhaps 
automatic photo-electric tracing devices 
may come out of the laboratory and into 
the shop. The Cincinnati Monoset Cutter 
and Tool Grinder is another distinguished 
member of a family so diversified that 
the name “Cincinnati” is widely 


accepted as the standard of excellence 


The Cincinnati Milling Machine Co., Cincinnati 9, Ohio, U. S.A. 
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The precision of the lightwave, accepted as 

the laboratory yardstick for inspection of master gages, 

is closely approached by the Cincinnati Micro-Centric 
Grinder, which maintains—on a high production basis 

accuracies of squareness and roundness within 

twenty-five millionths of an inch. The work is neither 

clamped nor chucked. A new principle, employing 

a drive plate to rotate the work, rounds the work up with 

its own periphery, exactly square with the driven face 

The grinding cycle is automatic, and the machines 

can be equipped for fully automatic operation, 

including loading, unloading, wheel dressing, 


and periodic compensation for size 


plus or minus a lightwave 
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Cincinnati Grinders Incorporated, Cincinnati 9, Ohio, U.S.A. 


built-in “bureau of standards” sii 


Automatic sizing—of growing importance in grinding today 
appears destined for broader application. In the closeup, 

a caliper rides the work and automatically controls 

infeed to produce the desired accuracy of sizing within f 


+ 00005". The wheel is set at an angle to grind both the ? 


shoulder and diameter. A new Cincinnati development which 
will implement the accuracy of this technique is the 

ingenious automatic grinding wheel balancing device. It 

not only insures extremely precise balancing and thus improves 
accuracy and surface finishes, it cuts balancing time 
from hours to a few seconds while the wheel is running 
on the machine. High potentials of accuracy and 
finish will be of greater value with improved 
machine dependability—a factor which Cincinnati 
Filmatic spindle bearings have helped bring to 


a high degree of perfection 
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giant squeeze: gentle touch 


Only one die half in place of a die set 

only one draw instead of two or three. That, 
briefly, is the Cincinnati Hydroform story reflected 
in the deep drawing of aluminum water pitchers 
two draws and two male dies (punches) replace 
six draws and six die sets. A universal die 
member literally wraps the stock around the 
punch, permitting smoother flow of metal and the 
forming of more intricate shapes with better 
finishes and fewer operations. Tooling economies 
are almost unbelievable many parts now 
uneconomical to formcan be Hydroformed at 

a small fraction of the present cost of production 
Beyond question, Cincinnati Hydroform Machines 
will make important contributions to industry 


wherever metal forming is involved 


| if 
‘ 


4 electronic eye for hardness ‘ 


Bry i Greater than ever freedom for specifying precise 
areas to be hardened — close adherence to specification: bh» 
on a high production basis — push button operatior Oo 

4 excellent uniformity of results — these have made 
Cincinnati Flamatic electronically controlled -_ 


selective surface hardening welcome 


news to industry for five years 


Flamatic concentrates the heat, controls temperature, 
confines hardness to specified areas, and virtually 
brings machine tool precision to selective hardening 
Once again Flamatic applications are broadened 
by its adaptation to natural gas Yet to come are ; 
Flamatic machines to “pinpoint” hardness within 
extremely close limits on such non-symmetrical parts 
as those illustrated. Flamatic continues to light up 


many pathways to the bright future of heat treating 


000 00 00 


The Cincinnat minting Machine Co., Cincinnati 9, Ohio, U. s. AL 
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Orinding Yheels 


chips from a million cutters 


For the first time a photomicrograph has been obtained 
showing a grinding grit in the act of producing a metal 
chip. The tiny steel chip (a) is being formed from the 

workpiece (b) by grit (c) traveling at 6000 feet 

per minute. The minute size of this extraordinary 

action shot is indicated by the enclosing circle 

0025" diameter. Magnification is 950X. This picture 

and the Cincinnati research equipment which produced it, 
shown below, are making important history. They 
demonstrate conclusively that the grits of grinding 
wheels are true cutting tools and remove metal in the 
same manner as any other cutting tool. Thus the vast 
treasury of knowledge on chip formation, accumulated 
during more than 25 years of research, is opened for 
application to further developments and improvements 


in grinding wheels bearing the Cincinnati trademark 
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from a hot lab: better coolants 


Of utmost importance to the metal working industry is 

a Cincinnati research program employing 

radioactive tool bits for determining tool wear rates 

This new technique yields—in a matter of minutes— 
information on the rate of tool wear and the effect 

of cutting fluid . which by previous methods would 
take weeks or months to obtain and be far less dependable 


The tool bit is radioactivated in a nuclear pile 


The chips it produces contain minute particles worn from 
the tool, whose tell-tale radiation, measured by a 

Geiger counter, can be used to determine accurately 

the rate of tool wear. This is believed to be 

the fastest and most accurate method ever devised 

for evaluating cutting fluid It will contribute to 


continuous improvement in Cimcool performance 


The Cincinnati Milling Machine Co., Cincinnati 9, Ohio, U.S.A. 
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cornerstone 


of machine integrity 


The very foundation of Cincinnati machine tool 
performance is fine quality design, materials, and 
workmanship. In this foundation, sound castings 

provide the cornerstone. For the character of every 

single Cincinnati casting is evaluated and permanently 
recorded. In one of the world’s finest and cleanest foundries, 
from material loading docks, through giant cupolas, in 
every pour, into every mold —written records of 

continuous tests insure that every casting meets 


the highest physical and metallurgical specifications 


The Cincinnati Milling Machine Co. 
Cincinnati Grinders Incorporated 
Cincinnati 9, Ohio, U.S.A. 


Printed in U.S.A 
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Precision 
SPRODUCTION MACHINES 


INGE | 


Chucking Machine 
with Production 
Threading Head 


Also Mode! HC 
Chucking Machine 
without 
Production 
Threading Head 


HARDINGE 
Model UM 
HARDINGE Universal Mitling 
Model DSM 59 Also 


Second Model TM Plain Milling Machiqp, 


Operation Machine 


ALL MACHINES 
Feature 
HARDINGE Preloaded 
Ball Bearing Spindle 

Construction for 


High Speeds 


HARDINGE HARDINGE 


Model VBS Model DV 59 
Second Lathe 
Operation Machine 
with 


Stationary Collet 


| HARDING * 
HARDINGE Model HLV 
Model HCT Tool Room Lathe: 


. 
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DIFFERENT SIZES 
IN COMBINATION 


One No. 10 ROTARY user cuts the inner profile of 0 
4 different size Pump Rotors at the same time. Pro- 
duction is proportioned--3 stations each for the 1.5” 
and 2.25” O.D. sizes and 2 each for the 1.75” and 
2.75” O.D. parts. Feeds are different for each of 
the four parts. Strokes per minute of cutter set at 
330 for one part and 287 for the other three. Pro- 
duction is... 


ONE EVERY 


SECONDS 


} 
: 
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part 


RODUCTION with 
MAXIMUM FLEXIBILITY” 


THE FELLOWS NO. 10 ROTARY carries gear-cutting machine design far ahead 

in this exact direction. A GEAR SHAPER engineered for heavy duty stock removal at 
highest speed, it is at the same time a precision tool for work of high accuracy and fine finish... 
AND, each of the 10 gear-cutting stations is a completely self-contained production unit, 

on which the feed, speed and length of cutter stroke can be adjusted independently. 

You can cut 10 identical parts at all 10 stations, or any desired combination of different parts— 
as required ... Our engineers will be glad to confer with you on general gear production 

or specific problems. 


RIGHT- AND 
LEFT-HAND PINIONS 
IN 50/50 QUANTITY 


ALL 10 STATIONS SET UP 
FOR ONE GEAR PART 


Another big automobile plant cuts the internal spur 
teeth on cast iron drum gears of this design. Here 


One aut bile tr ission plant has demonstrated 
that the No. 10 ROTARY can set records for qual- 
ity and speed in turning out 1.375” P.D. helical 
Pinions. AND one big FELLOWS machine can han- 
dle requirements for BOTH right- and left-hand 
parts. Material is SAE 1113. Pinions are 14 teeth, 
10 pitch, 20° p.a., 13° 7’ helix angle and 114” face 
width. For fine finish, two cuts are taken while the 
turret makes on revolution. Parts come off the 
machine at the rate of... 


ONE E vey SECONDS 


total machine production concentrates on the one 
part. Design calls for 54 teeth, 10/20 pitch, 30° 
pressure angle, and 1-3/16" face. One single cut 
produces good gears at... 


ONE veer 26 SECONDS 


THE FELLOWS GEAR SHAPER COMPANY = - Head Office and Export Department: 78 River Street, Springfield, Vermont, U S.A. 
Bronch Offices: 323 Fisher Bidg., Detroit 2 - 5835 West Worth Ave, Chicogo 39 + 2206 Empire State Bldg, New York | 
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NORMAN 


Give Top Production Output 


BOWGAGE WHEELHEAD SOLVES 
MASS PRODUCTION GRINDING 


When it comes to mass production grinding, you can’t beat Van Norman 
specialized Production Grinders for lowest-cost-per-piece production 
grinding. By taking one or more Van Norman Bowgage Wheelheads 
and mounting them on a suitable base, there is practically no limit to the 
work that can be ground automatically...diameters, tapers, shoulders, 
etc. These Bowgage Wheelheads are individual automatic integral 
grinding units. They are complete with rough and finish feeds, sizing, 
automatic cycling and rapid traverse. 


VAN NORMAN COMPANY 


75th anniversary issue 
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Reduce Grinding Costs 


Throughout the years, Van Norman has 
pioneered in production grinder advance- 
ments. Perhaps best known is the Van 
Norman Radius Grinder which, since 1912, 
has enjoyed world-wide acceptance as the 
“standard” for grinding ball races and other 
spherical surfaces. Today, Van Norman en- 
gineering and research brings forth new 
revolutionary designs and features that give 
the Van Norman production grinders per- 
formance never before thought possible. 

The Van Norman line of grinders includes 
the famous Van Norman Radius Grinders for 


VAN NORMAN 
SPLINE AND GEAR GRINDERS 


Van Norman Spline and Gear Grinders have 
been developed from 30 years of gear and spline 
grinding experience. Operating on an automa- 
tic closed cycle, with formed wheels, these ma- 
chines produce results in finish and accuracy 
with a speed that will bring out hidden profits. 


grinding ball races, Van Norman production 
grinders which feature the well known Bow- 
gage Wheelhead that simplifies mass produc- 
tion grinding, and Van Norman Spline and 
Gear Grinders for fast, accurate grinding of 
spline shafts and gears, economically. 

Write for information describing each of 
Van Norman’s grinders. 


VAN NORMAN 
OSCILLATING GRINDERS 


Van Norman Oscillating Grinders 
are available in a wide range of types 
and sizes for ball race work and many 
radial types of industrial application. 
These grinders have a built-in facility 
for grinding double-row races. 


‘SPRINGFIELD 7,MASSACHUSETTS 
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Van Norman Paces the Metal Working 


.--PROGRESS THAT HAS INCREASED 
PRODUCTION, LOWERED MILLING COSTS 


Ever since 1888, when the first Van Norman mill- 
ing machine was built and sold, the principal ef- 
forts of the company have been devoted to the 
design and manufacture of precision machine 
tools. Throughout the years no efforts or facili- 
ties have been spared to make Van Norman prod- 
ucts the finest machine tools that money can buy. 
And the acceptance accorded them by the largest 
machinery, automotive, aircraft and ball bearing 
manufacturers is evidence of the soundness of 
this company’s policy. 

Today, Van Norman manufactures a complete 
line of Ram-Type Millers and a number of types 
of horizontal Millers, which are increasing pro- 
duction and lowering milling costs throughout 
all types of industry. 


Van Norman Ram-Type Millers feature the ad- 
justable cutterhead se movable ram which en- 
ables the operator to go from vertical to angular 
to horizontal milling with a minimum of resetting 
of work and with standard arbors and cutters. The 
extreme ease of operation 
and adjustment... 
applicable over an exception- 
ally wide range of work... 
reduces total completion 
time per piece, prevents 
errors, slashes milling costs. 


Find out how Van Norman 
Millers can save on your 
work. Write for catalogue and 
complete specifications. 


No. 38 
Table: 64” x 14” 
Cutterhead in 
Vertical Position 
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No. 12 No. 16 


Table: 372" x 96" Table: 37" « 94" 
Cutterhead in Angular Position Cutterhead in Vertical Position 


Table: 58” x 13” Table: 64" x 14” 
in Angular Position Cutterhead in Horizontal Position 


VAN NORMAN COMPANY 
SPRINGFIELD 7, MASSACHUSETTS 
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From one die head built in 1889 based on o revolu- 
tionary new principle in generating threads, to over 
90 sizes and styles of threading mochines—thot is 
the Landis Story. 


The constant reseorch for better threading 
methods which has brought to Landis leadership in 
its field today ploys an even more important port in 
our activities. On the record of the past stands our 
promise for the future. 


We offer all manufacturers our years of experience 
in all phases of Threading. !f you have a problem 
involving threads, whether design or production, or 
if you feel that your present threading methods. 
should be improved, call on Landis. 


PIPE THREADING @ CUTTING OFF MACHINE 


LANHYORO COUBLE- END MACHINE 


LANOMACO QUADRUPLE HEAD 
THREADING MACHINE 


HAS THe 


GEST 
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THREADING MACHINES 
EVERY TYPE--- 


AUTOMATIC FORMING 
& THREADING 
MACHINE 


i 
‘ 


SEM) AUTOMATIC THREADER LITTLE LANOIS 
THREADING MACHINE 


DOUBLE LANOMs_O 
PIPE & NIPPLE MACHINE 
LANOMACO DOUBLE HEAD 

THREADING MACHINE 


LANDMACO SHELL TAPPER %” THREADING MACHING LANODMACO SINGLE HEAD 
THREADING MACHINE 


MBANMUPFACTURERS OF THREAD 
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Here is another example of a modern Landis precision 
grinder specially engineered to provide maximum 
output. This new 30” x 48” type CHW grinder 
has been equipped with dual work heads so the 
operator may load and unload workpieces on one 


head, while the other head is in grinding position. 


job data 


OPERATION Finish grinding Jet Compressor 
Blade Tips after assembly 


DIAMETER OF 
WORK PIECE 30 


STOCK REMOVAL 090" to 110” on diameter 


FLOOR.-TO 
FLOOR TIME 10 minutes 


LANDIS 


precision grinders 


GRINDING ON LEFT-HAND WORK HEAD while operator loads or 
unloads workpiece on right-hand head. 


ten 
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Official U.S 
Aw Force Photo 


DRESSING BETWEEN GRINDS A tter grinding,whee! is dressed during GRINDING ON RIGHT-HAND HEAD Operator continues cycle by 
slowdown of carriage while traversing to new grinding position. preparing workpiece for left-hand head 


147 


LANDIS TOOL COMPANY / WAYNESBORO, PENNA., U. S. A. 
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How G&L 5-point 


successfully solved these 7 problems 


Most G&L machine tools are purchased on the basis of Job Analysis Service 
recommendations (see our ad in General Advertising Section). In actual on-the- 


job use they not only meet requirements — but in most cases exceed original 


expectations Before you purchase any machine tools for current or projected 


produc tion, be sure to get all the facts from your nearest G&L representative. 


Machining heavy, bulky weldments.— This G&L planer 
miller pertorms several operations in a single set-up 
Records show it has reduced over-all machining costs 
approximately 75% 


| 
i Gy 
he 
Boring Machine Bening Machine it Boring Mothine. : 
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Machining 52,000-Ib. 
coast steel ploten This 
G&L floor-type horizon. 
tal boring, drilling and 
milling machine has re- 
duced set-up and ma- 
chining time on this job 
by more than 25%. 


High-speed turning 
This is the very latest 
development in vertical 
boring mills. It features 
outstanding G&L « esign 
advances for case of op- 
eration, speed, precision 
and versatility, 


Heavy-duty, continuous 
operation This G&L 
Hypro openside planer 
can accommodate big, 
particularly wide hm 
It's extremely rigid, fast, 
and cuts cost per unit. 


Carbide tooling applica- 
tien— This G&L double 
housing planer has am- 
ple rigidity and power 
to accurately perform 
heavy planing operations 


at maximum speeds and 
feeds. 


One piece — 47 opera- 
tions — This G&L table 
type horizontal boring, 
drilling and milling ma- 
chine, with automatic 
electric positioning, com. 
pletes this gear-case in 
less than 3 hours, 


> 
Extra-long workpieces 
This versatile G&L plan- 
er type horizontal boring, 
drilling and milling ma- 
chine economically ma- 
chines large work mount- 
ed on its moving table. 


= 
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for your money making future 


These are machines designed to make money for 


the owners by lowering grinding and lapping costs, 
improving the work and speeding the job. Each 
represents the very last word in modern efficiency 
forthe particular type of operation for which it was 
planned. Each is backed by the assurance which 
comes with the Norton name and with actual job- 
tested records. Each is an ally to some manufac- 


turer in helping make his product better. 


Thus Norton builds for its customers’ future. 


As the world’s largest supplier of abrasives, abra- 
sive products and grinding and lapping machines, 
Norton alone has had generations of experience in 
making both grinding wheels and machines. 


Your Norton representatives will be glad to help 
you choose the machine that best fits your require- 
ments. 


For complete information, write us direct. Norton 
Company, Machine Division, Worcester 6, Mass. 
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1. Norton 60” Single-Face Flat Lapping 


Machine. This machine equipped with 
bonded abrasive lap is particularly 
suited to the lapping of soft metals 
such as aluminum and brass. Auto- 
matic operation, loadless start, inertia 
delay clutch. Large capacity range 
High efficiency and accuracy. Lap 
sizes: 48” and 60”. Can handle three 
24" pieces or one 60’. Another fine ex- 
ample of Norton leadership. 


x Norton 4” Type CTU Semiautomatic Cylindrical Grinder. Built specifically 
for heavy stock removal and consistently fine finishing. Your operator gives 
you either or both simply by touching one lever. The machine itself does all 
the rest automatically. For larger work 6” and 10” Type CTU grinders give 
the same satisfactory results. You can also get the 6” grinder with a 10” 
swing and the 10” with a 14” swing in a Type LCTU. 
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2. Norton 18” C-2 Semiautomatic Cylindrical 


Grinder. Speeds grinding 4 ways. 1. Fast cutting 
2. Quicker set-up. 3. Easier operation. 4. Less 
maintenance. Operator just loads the machine and 
pushes the button, the rest is automatic. Semiauto- 
matic or plain in 18”, 24” or 30” swing, suitable 
for work lengths from 48” to 168”. All controls are 
conveniently grouped at the front of the machine. 
Quick change-over from job to job. 


To Economize, Modernize 
With NEW 


UNORTONY 


GRINDERS 
and LAPPERS 
Making better products 
fo make other products better 


District Sales Offices: Hortford + New York 
Cleveland Chicogo . Detroit 


In Canada: J. H. Ryder Machinery Co., Lid., Toronto 5 
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Above: Style 63 Ex-Cell-O Double Angular Precision Cylinder Boring Machine 
@quipped for finish-boring all the cylinders in two V-8 engine blocks simultaneously. 


ne Boring spindles are coupled to a precision worm 
ive for smooth operation and to maintain the relative 
Positions of the tools. Two-tool finish boring heads shown. 


Right: This is a 
typical cutter 
head for the 
semifinish-bor- 
ing of automo- 
tive cylinders. 


Right: Two-tool 
finish-boring re- 
sults in round, 
straight cylinders 
with a fine finish. 
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Leadership in Cylinder Boring! 


TWELVE MAJOR AUTO BUILDERS, FIVE MAJOR TRUCK BUILDERS’ 
USE EX-CELL-O PRECISION CYLINDER BORING MACHINES 


Most of the world’s automotive engines have 
cylinders finish-bored on Ex-Cell-O machines. 
Engine builders in 9 foreign countries, as well as 
12 major auto builders and 5 major truck builders 
in this country, use Ex-Cell-O Precision Cylinder 
Boring Machines. Over 200 of these machines are 
in use today. It’s more than likely that the cylin- 
ders in the car you drive were precision bored 
on an Ex-Cell-O machine. 

The present trend to higher powered V-type 
automotive engines is reflected in the demand for 
Ex-Cell-O Precision Cylinder Boring Machines. 
Manufacturers are sold on the Ex-Cell-O method 
of machining cylinders. This method is to take 
light finishing cuts with single-point tools. In this 
way the metal is removed without building up 
undue stresses that destroy accuracy. Rigidly 
held single-point tools taking light cuts do not 
follow the rough contours, but cut their own paths 
to correct the inaccuracies of the roughing opera- 
tions. Ex-Cell-O uses 2 tools in the finish-boring 
operation. The first tool, having a small radius, 
does the accurate boring. The second tool has a 
large radius to truncate the form left by the first 
tool and to establish size. Then these bores can 
be finished with a minimum number of honing 
strokes. This results in round, straight bores that 
improve engine performance, minimize upkeep 
and prolong engine life. 

The cylinder boring machine selected by most 
companies for their new V-type engines is the 


EX-CELL-O CORPORATION 


fiL.O fer PRECISION 


Style 63. This is an angular machine that fits right 
into the production line. It is generally used in 
the double-end model, which permits boring all 
the cylinders in a V-8 block simultaneously. And 
many of these machines are equipped to bore all 
the cylinders in two V-8 blocks in one stroke. 
Also, many customers insure uniformity of stock 
removal in the finishing operation by semifinish- 
boring on Ex-Cell-O machines. 

The Style 63 Angular Precision Boring Ma- 
chine has all the features that give continued 
accuracy. The base and columns are massive. 
Spindle slides are fully counterweighted, move 
on hardened and ground ways, and are oper- 
ated by large hydraulic cylinders. Rigid, 
extended body type boring spindles are per- 
manently lubricated and are driven by precision 
worm gears. The machine conforms to J.I.C. 
standards; is easy to operate and maintain. 

Auto and truck manufacturers are not alone 
in their choice of Ex-Cell-O machines for pre- 
cision boring cylinders. Builders of reciprocating 
aircraft engines use them extensively. Standard 
and way type precision boring machines are 
used to finish cylinders of air compressors and 
refrigerator compressors. 

Ex-Cell-O pioneered the single-point tool 
method of machining cylinders. Its acceptance 
by engine builders all over the world has defi- 
nitely established Ex-Cell-O's leadership in the 
field of precision cylinder boring. 


DETROIT 32, MICHIGAN 


MANUFACTURERS OF PRECISION MACHINE TOOLS © CUTTING TOOLS * RAILROAD PINS AND BUSHINGS 


DRILL JIG BUSHINGS © AIRCRAFT 


AND MISCELLANEOUS PRODUCTION PARTS 


DAIRY EQUIPMENT 


‘a 
ee 
Bie 
4 
4 
q 
4 
ary 
ome 4 


et 


SENSITIVE RADIAL DRILL 


Excluswe with Fosdick, the Sensitive Radial combines upright 
and sensitive features—rigidity, compactness and 

convenient table height with the capacity and flexibility 

of a radial. Table is universally adjustable, arm rotates at 
constant height and controls are always within convenient 


reach. One piece column, 3 and 4 ft. arms. Drills up to 14 *, 


JIG BORER and 
AUTOMATIC POSITIONING MACHINE 


Jig boring with automatic positioning has eliminated the 
need for highly-skilled labor for precision hole positioning! 
With duplicating bars made quickly, stored easily —the 
ordinary operator can position table and slide at the 
same time to within plus or minus .0001" at the touch of a 
button’ And Fosdick’s Jig Borer costs less than any 
comparable machine on the market 

Duplicating drilled, bored and tapped parts weeks, months 
or years apart is fast, economical with Fosdick’s Automatic 
Positioning machine. Set up time measured in minutes! 
Costly jigs are replaced by compact duplicating bars made 
of standard °," stock, bored for each hole. 

Table sizes: 18°x36" (no automatic positioning) and 
22°44". Table to spindle capacity, 27°. 3 hp motor standard, 
5 or 7% hp optional. 
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ECONOMAX HYDRAULIC RADIAL DRILL 


Fosdick was first to use hydraulics in a radial for smooth, 
positive action, easy operation. Controls are grouped 
around the head for maximum operator efficiency. 
Hydraulic controls and clamps are interlocked for 
safety, convenience. Standard equipment includes 
patented Tool Ejector and built-in fluorescent tube. 
Thirty-six spindle speeds, eighteen feeds. 3 to 8 ft. 
arms, 11 to 19 inch columns. 


UPRIGHT DRILL 
‘Two sizes, 25” and 30° with 
either round or box columns. 
‘Twelve spindle speeds from 
60 to 1500 rpm, nine power 
feeds from .005" to .043”" 

per revolution. 


SENSITIVE DRILLS 
For economical production 
of small drilled parts. 1 to 
6 spindles in either six or 
nine speeds from as low as 
55 rpm to as high as 3600 
rpm, four power feeds. 


Mail this coupon today! 


The Fosdick Machine Tool Co., Dept. A, Cincinnati 23 
OSs DIC Please send descriptive bulletins for the following machines: 
] Sensitive Radial Automatic Positioning Machine 


Economax Radial ] Sensitive Drill 
[| Jig Borer i Upright Drill 


Company 


Address 


Individual 


—! 


THE FOSDICK MACHINE TOOL CO., CINCINNATI 23, OHIO 
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Multi-Station Auto- 
matic Transfer 
Rigidmil 


This special transter type 

Rigidmil has three milling sta 

tions, one turn-over, an idle 

stanon and loading and un 

loading stations for milling 

top, bottom, and both sides of 

cast iron cylinder heads. This 

type workpiece adapts itself to 
automatic clamping and transter 
between work stations. All stations 


controlled from the master control 


Here are some representative examples of 
machine tools and services offered by the 
Machine Tool Division of Sundstrand. Stand- 
ard basic machine designs and units, coupled 
with methods engineering assistance, 

have resulted in many cost-saving 
Sundstrand installations. If you have 

metal working operations in your 

plant and are interested in lowering 
manufacturing costs, call in a Sund- 

strand representative. He'll be glac 

to assist you in obtaining mor: 
economical methods. There is no 


obligation for this service. 


Magnetic Power Clamping 
For Heavy Milling Cuts 


Sundstrand Model 33 Rigidmil equipped with 
a Sundstrand Magnetic Fixture. Parts machined 
include tool blocks, cam bars, tool slides, 
motor brackets, etc. Lot sizes vary from 1 to 25 
pieces, and time reduction aver ages 507 hy over 
former method. In addition to saving 
time through the elimination of 
mechanical clamps, these magnetic fi: 
tures save the costs of special jigs 0: 


fixtures. 


button panel or individually from the station button 
control panels. Cylinder heads are shuttled from station 


to station by the movement of the milling heads. 


RIGIDMILS AUTOMATIC LATHES ° HYDRAULIC EQUIPMENT 
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Hopper Loading for 
Production Turning 


This standard Sundstrand Automatic Lathe 
is equipped with a hopper loading device for 
eusomasically loading and unloading track 
link bushings. The operator's only duties are 
to fill the hopper and the part is automatically 
loaded, turned and ejected into the unloading 
chute. Machine will run automatically with 


one filling of the hopper for 12-1/2 minutes. 


multi-Station Automatic 
Indexing Machine 


Special Sundstrand Five Station Process 
Machine for milling port faces and angle 
pads, drilling port faces and counter- 
boring angle pad of manifold part. This 
irregularly shaped part is located and 
clamped at station #1 and then indexed thru 
the remaining four work stations to com- 


plete the machining with one handling of 


the workpiece. Production is approximately 


115 pieces per hour, 


Additional Data.. SUNDSTRAND 


Additional! data on any or all of these Machine Tool Company 
machines is available. For complete 2533 St. il., U.S.A. 


set of literature ask for bulletin 124-S, 


DRILLING AND CENTERING MACHINES SPECIAL MILLING AND TURNING MACHINES 
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MACHINE 


®@ Electronically controlled power 
provides infinitely variable spindle 
speeds and feeds. 


® Separate, electronically-inte- 
grated motors for table feed, up 
or down ... spindle block feed, 
left or right, in or out. 


® Electronic feed and speed con- 
trols automatically compensate 
for variable cutting conditions. 


® Gearless transmissions for 
smooth power flow. 


®@ “Robot brain” to enable the op- 
erator to feed standardized oper- 
ational data for a workpiece to 
the machine. Permits duplicating 
of parts or reproduction of un- 
usual shapes without tracing con- 
trols, templates or models. 


@ Electronic safety devices — 
emergency “stops” for detecting 
tool defects and wear. 


@ Triple coolant system — gas, 
vapor and liquid. 


New electronic developments . . . ever increasing demands for more automation 
+ +» More production . . . closer tolerances . . . plus new cutting and workpiece 
materials are swiftly advancing new design concepts. Here’s what your milling 
machines may be like 10 — 20 years from today! 


| aor of all, no machines like this exist today. What you see here is purely an artist's 
projection of things to come. Some of the construction and operating features are even 
now being evaluated in the nation’s great technical laboratories. Others are but visions 
dimly seen in the minds of designers and users alike. 


But let’s visualize a job ... handled on one of these milling automatons — 


The operator receives an operating and sequence control sheet describing the work- 
piece and including an isometric sketch. It also gives setup instructions and lists — in 
numerical code — actual operating data. From this information, the operator makes his | 
initial settings on the main control bank behind the machine. This selection establishes 
all basic operating data for the machine's electronic robot control. 


Then he sets up the workpiece — aided by a built-in universal chucking-table unit, 
which operates automatically through keyboard control for accurate positioning. Next, he 
“punches in” the operations the machine is to perform... table rise and fall, spindle 
rotation and spindle-block feed. 


Next he energizes the machine’s electronic control, putting the machine on “automatic 
pilot.” Compensations are automatically made for variations in cutting conditions. Contours 
are followed to precise limits. Before you know it... the job is completed and the machine 

is ready either to repeat the process on the next piece or to be 
reset for a different part. 


Far fetched? Possibly; but remember that the transfer ma- 
chine seemed just as “improbable” 20 years ago! However, you 
can be certain of this — design leadership... today... tomorrow 


® Automatic “‘vacu-magnetic” — is a continuing objective at Kearney & Trecker. In days to 
chip disposal system. come you will see it evidenced in machines similar to those with 
© Floating, completely frictionless the fabulous capacities described above. 


spindle-block ways. 


© Super-rigid worktable support Yes, the future looks bright. But you can’t afford to wait for 


nen ... cast from light-weight, “maxi- promise of tomorrow. Profit now from the many refinements and 
j strength” alloy. advantages, founded on sound, painstaking research, that you'll 
® Console control unit reduces find in today’s new Kearney & Trecker milling machines! 


Operator fatigue — permits con- 
stant check on operation sequence. 


® Telephone type jacks and plug 
receptacles on console for quality 
control with electronic inspection 
gages. 


® Optional: Television booth, for 
remote control when machining 
radioactive materiais, or for pro- 
tection during high-speed metal 
removal, 


KEARNEY &TRECKER 
MACHine TOOLS) 


If you'd like @ color reproduction of the 
Milling Machine of the Future — write 
Keorney & Trecker Corp., 6784 W. Na- 


tional Avenue, Milwaukee 14, Wisconsin, KEARNEY a TR ECKER COR PORATION 


6784 W. NATIONAL AVENUE © MILWAUKEE 14, WISCONSIN 
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Write for 
Bulletins 


THE SIDNEY FLUID 
TRACER LATHE 


for increased production, 
greater versatility, wider 
range of work, unlimited 
reproduction, true to form in 
every detail. 


‘ 
— SIDNEY HEAVY-DUTY LATHES 
— 
is. THE SIDNEY MACHINE TOOL CO. SIDNEY, OHIO . 
fa Builders of Precision Machinery since 1904 | 
6 75th anniversary issue 


12 Station Transfer Machine—Hydraulically operated index- 


ing mechanism—operations include drilling all angular oil 


boles plus connecting metering holes. Machine incorporates 


all Avey-draulic Torque-matic Units for Deep Hole Drilling 


with Avey Cam Units and Drill Heads for Meter Hole Drilling 


Machine conforms to J.L.C. Standards. 


for drilling... tapping... production machines 
THE AVEY DRILLING MACHINE CO. 
Cincinnati 1, Ohio 


1952 
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... When you do the job with MX 


today’s faster-cutting screw stock! 


ype is no news to the hundreds of shops 
that have switched from ordinary Bes- 
semer screw stock to U-S’S Free-Machining 
MX. It may be news to you. 

During the past few years, results obtained 
in producing over a billion screw machine 
parts of many different kinds have established 
these facts; 1) wherever you put fast-cutting 
MX to work, production goes up and costs 
come down; 2) you can safely figure that MX 
will cut the cost of any part you now machine 
from ordinary Bessemer screw stock; 3) the 
more machine work your parts require the 
greater your savings will be. 

Can you afford to ignore these well-proved 
benefits? 

If you haven’t tried MX on a production 
basis, now is a good time to start. Prove on 


For more parts and better parts—at lower cost per part—standardize on MX, 


UNITED STATES STEEL COMPANY, PITTSBURGH 
COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO 
TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA. 
UNITED STATES STEEL SUPPLY DIVISION, WAREHOUSE DISTRIBUTORS, COAST. TO-COAST 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


AMERICAN STEEL & WIRE DIVISION, CLEVELAND - 


your own machines that despite its slightly 
higher cost, MX is actually the most economi- 
cal bar stock yet developed. 


The reason is simple. U-S°‘S Free-Machin- 
ing MX cuts cost in four ways. By increasing 
the rate of production, it lowers the cost per 
part. By prolonging tool life, it reduces down- 
time. By assuring better part finish it often 
eliminates extra finishing operations. By pro- 
viding closer dimensional accuracy, rejections 
are minimized. 

U-S’S Free-Machining MX is being pro- 
duced in all the popular bar sections and sizes. 
You can obtain it in cold-finished form from 
your regular supplier as ‘“‘MX”’ or under his 
own identifying trade name. In hot-rolled 
form, MX is available direct through our 
nearest district sales office. 
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OUR LATHES 


From the complete line 
76 models built in 
LeBlond’s 11-acre plant 


10 50° SWING 


4 10 100 BED LENGTH 


Here's your guide to better, faster 
turning by LeBlond. It describes 
LeBlond's complete line of lathes. 
Write today for Catalog A. 


THE R. K. LEBLOND MACHINE TOOL COMPANY, CINCINNATI 8, OHIO 


WORLD'S LARGEST BUILDER OF A COMPLETE LINE OF LATHES * FOR MORE THAN 64 YEARS 
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small lot and production work 


specialized in the 


ry d building of internal 
. "> grinders fof 40 years, and has 
developed @iine of grinders to meet 
all requirem@nts, both from the stand- 
i i lication. In size 
point of sig@ and application. In size, SWING 
the smalle® machines will finish holes on 
only a few thousandths of an inch in 
i diameter whille the larger machines have © Auto. 1109 1116 1126 
a swing of feet and over. By applica- Auto. 3216 
tion, machings are built as semi-automatics, Two 
automatics, end automatics with loaders. Spindle |}1309-W 1316 1326 
Other stand@rd machines are equipped with 
two spindiag\for finishing two or more sur- Work | | 1460 1480 
faces at on@ghucking. The machines are en- 
“\gineered t@itake advantage of variable 
hydraulic s¥items, electric controls or fully The above tabulction covers standard 
hi d di th machines. Modifications covering special 
mecnhanica chines, Gepending upon machines may be quoted on request. 
a ; capacity, t of work, and rate of produc- 


tion. All machines are designed around 
i the Bryant cylindrical slide bar. With 
the larger Wigchines, the slide traverses on 
an oil film; With the small machines, the slides ¥ A 
are pre-lo@@ed ball construction affording 
maximum rigidity for precision work. Stand- 
ard and ‘gpecial machines can grind © 
straight, tap@ted, curved or irregular holes, V7 
or any of these in combination. Face and 
hole grindinggan be combined to assure ¥ 
squareness. Gams and irregular holes can 
be ground by @sing the cam attachment. 


A general @@italogue, or information 
on a specifié Machine, is available 
on request. 


Bryant Chucking Grinder Company 


Springfield, Vermont, U.S. A. 
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no. 1109 

For high production of 

small bores where accu- 

racy of size and finish are 

required. Max. traverse 

stroke, 6”. Max. grinding 
length, 32”. 


no. 1309-W 


Finishes 2 bores and a 
taper straight and concen- 
tric. 2 wheelheads are used 
on this semi-automatic. 
Mox. traverse stroke, 6”. 
Max. grinding length, 32”. 


no. 1116 

A general purpose hole 

grinder for tool room, small 

shop, or general produc- 

tion. Maximum traverse 

stroke, 20”. Maximum 
grinding length, 8”. 


no. 1316 


Two wheelheads for 
high production of jobs 
requiring face and bore, 
or face and O.D. grinding. 
Max. traverse stroke, 20”. 
Max. grinding length, 8”. 


no. 1126 


For grinding large work 
to close tolerances for as- 
sured interchangeability. 
Max. traverse stroke, 20”. 
Max. grinding tength, 12”. 


no. 1326 


Semi-automatic produc- 
tion machine for finishing 
LD. and O.D., or 1.D. and 
face in a single chucking. 
Max. traverse stroke, 20”. 
Max. grinding length, 12”. 


no. 1209 


A fully automatic, high 
production machine for 
small and medium bore 
grinding. Max. traverse 
stroke, 6”. Max. grinding 
length, 3”. 


no. 1416 


Specially designed for 
grinding bores in long work, 
such as machine tool spin- 
dies. Maximum traverse 
stroke, 20". Maximum 
grinding length, 8”. 


no. 2209 


For precision and high 
production grinding of ball 
bearing races, gears, rolls, 
bushings, etc. Max.traverse 
stroke, 6”. Max. grinding 
length, %”. 


no. 1460 


For production or single 
piece hole grinding on 
parts up to 60” diameter. 
Max. traverse stroke, 21”. 
Max. grinding length, 16”. 


no. 3216 


A heavy machine for 
automatic high produc- 
tion of precision work — 
requiring a minimum of 
operator attention. Max. 
traverse stroke, 15’. Max. 
grinding length, 6”. 
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hi-frequency wheelhead 


Electric wheel spindle 
for small hole grinding. 
Provides speeds up to 
100,000 R.P.M. for effi- 
cient wheel speeds up to 
5000 S.F.M. 
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cela TIME-AND-A-HALF! 


ABRASIVE No. 3-8 eliminates costly 


overtime in production and toolroom surface grinding. 


There’s 3,000 Ibs. of precision workmanship in each 
Abrasive No. 3B Surface Grinder . . . designed specially to 
get grinding jobs out on time EVERY TIME! If the job calls for 
eB CONDENSED a heavy cuts, the No. 3B will take them. If the work must be 
SPECIFICATIONS held within very close tolerances, the Abrasive No. 3B is the 


grinder for the job. If surface finish is a primary consideration, 


table, mechanical feeds 


CAPACITY: 24” long x 8” wide x 12” again it’s wise to put the job on the No. 3B. 


high 
Wherever high quality surface grinding is required — in 
Rpmeraree eam automotive, aircraft, toolmaking, and countless other types of 
Automatic cross feed (0 to 070° at 


plants — you'll save time and trouble by relying on the Abrasive 


either or both ends of table trove! 

WHEEL: Standard Type 1 10° diam No. 3B. May we send you descriptive Bulletin and complete 
driven by 3 HP, 1750 RPM motor 

\ specifications? Write today to the Abrasive Machine Tool 
Company, 8 Dunellen Road, East Providence 14, R. I. 
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“WILLIAM 
SELLERS 


& 
Company 


SELLERS 42° 
Established 


1 4 8 y TURNING MILL 


Designed with electronic feed, fixed cross- 
rail and block type uprights for height 
adjustment. Weight, approximately 700,- 
000 pounds. Maximum table load, ap- 
proximately 240,000 pounds. Other Sell-, 
ers Boring Mills are built from 16° up to 


any requirement. 


SELLERS HORIZONTAL BORING, 
DRILLING AND MILLING MACHINES 


A general purpose shop tool for either production or jobbing work, this 
floor-type machine is built in 8” and 10” spindle diameter sizes. Its rugged 


construction provides the necessary strength for handling heavy work. 


Wide three bedway construction insures positive stability for the massive 
column. All controls cre centralized in the unit head and pendant station, 
a complete power unit from the spindle to the spindle nose, containing all 
spindle speeds controlled by means of four mechanical speed changes and 
variable speed motor drive. Wide range spindle speeds for use of either 
high speed steel or carbide tools. All feed changes and power traverse to 
the spindle are controlled through the unit head. Column feed and traverse 
along the bed are by helical rack and pinion. Plastic wear plates are 
provided on the three ways of the column saddle where it bears on the 
bedways. Supplementary floor plates, outboard support ond heavy duty 
revolving table are available if required. 
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Hilles & Jones Plate Edge Planers are built in a range of sizes to meet 


any requirement from boiler plate up to heavy armor plate in any 


thickness and length. Cutting speeds are arranged to suit the mo- 


HILLES 
JONES 


Company 


Established 
1854 


terial handled. They are equipped with hardened steel ways and 


force feed lubrication. The drive to the carriage is by screw with full 
nut, providing twice as much contact area as with the usual half nut. 
This full nut is so designed that it can be removed without the necessity 
of removing the drive screw from the machine. The machine, shown 
here, is designed to handle plate 2” thick and 40’ long, with beveling 
up to 45 degrees. 


SELLERS DRILL AND TOOL GRINDERS 
In addition to the two machines illustrated, Sellers 
Drill and Tool Grinders are available in the fol- 
lowing sizes. 


No. 1-G Drill Grinder. A small, self-contained, 
bench-type machine that grinds straight or taper 
shank right hand two lip twist drills from .028” 
(No. 70) up to 1” diameter to any included angle 
of point from 80° to 160°. 


No. 4-G Drill Grinder. Grinds right hand two and 
four lip twist drills from %” to 2” diameter. 
Three lip drills from %” to 2%6” diameter. Lengths 
up to 25”. 3 

. No. 6-G Drill Grinder, shown above, No. 5-6T Tool Grinder. Grinds any carbide or No. 4-T Tool Grinder, shown above, % 
. grinds right hand two and four lip high speed steel, straight or curved faced tool grinds any carbide or high speed id 
twist drills from %6” to 3” diameter. from %” to the maximum size of chuck used. steel, straight or curved faced tool ie 
Three lip drills from %” to 2%.”  5-T takes tool shanks up to 2” x 2%”. 6-T tool from %” square up to 12” x 2”. 

diameter. Lengths up to 25”. shanks up to 3” x 3”. 


Fi. 
— 


Machine 
Company 


Established 


186] 


Betts Heavy Duty Vertical Boring and Turning 
Mills are built in a size range from 100” up 
to meet any requirement. They provide 
rugged, simplified general purpose tools 
that successfully combine accuracy with speed 


and power. Their outstanding features, many 


of which are exclusive, all contribute to the long established reputation of Betts Boring Mills for top performance, produc- 


tion speed and accuracy, long operating life, safety of operation, convenience of control and all-around dependability 


under exacting operating conditions. 


The Betts Heavy Duty Double Housing 
Planer, shown here, provides 14° be- 
tween the uprights, 11’-6” under the 
tools and 28’ stroke. Designed with 
three bedways for even load distribu- 
tion when machining heavy work. Vari- 
able speed motor drive insures smooth, 
accurate operation in a wide speed 
range. Other Betts Planers are built 


in sizes up to any requirement. 


BETTS 20’ t . 
i 
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NEWTON 


Machine Tool 
Works 


Established 
1881 


Newton Duplex Straight Line Milling Machines, with cutting 

speeds suitable for steel, iron and aluminum, can be supplied to meet the customer's particular re- “ee oi 
quirements. They are regularly equipped with either high speed or geared heads, automatic hy- 
draulic spindle retraction and clamping, and hydraulic cylinder feed to work table. The two spindle 
machine, illustrated above, designed for milling the ends of aluminum transmission cases, has a 44” 
by 72” table with 68” travel. 


Newton Cold Saw Machines with hydraulic feed are designed for cutting both 3 e 
ferrous and non-ferrous metals. Normal diameters of saw blades for these machines : 
are from 44” to 72”. While specializing in machines for high speed heavy duty ™ q 
operation, most types of cold saws for special operations can be supplied. The high B 
speed combination type machine, illustrated above, is designed for cutting non- 3 } 
ferrous metal. It has a 44” blade and is equipped with hydraulic pusher bars for oS 
advancing the stock into cutting position. % 8 
¥ 

Newton Vertical Spindle Rotary Continuous Milling Machines, with cutting ‘ 

speeds suited to steel, iron and aluminum, are built in three sizes—table 

diameters 30”, 48” and 76”, adaptable to a broad range of milling 

operations. All three sizes are readily modified to meet the customer's : 

specific requirements. As standard machines, they are equipped with 

either single or double spindle heads. Specia! machines of the three sizes . 

can be equipped with multiple spindle heads to meet work requirements. a 


Shown at the left, is an example of the 48” table machine. 


ig 
id 
— 
+ J 
¥ 
ering 
2 


An earnest effort to produce the world’s finest heavy duty machine 


tools has gone far to establish Consolidated’s enviable reputation in 


the design and production of heavy duty geared head lathes... a 


BETTS- 
BRIDGEFORD 


Machine Tool 
Works 


record of achievement reaching back nearly half a century to the a 
first geared head lathe produced . . . a Betts-Bridgeford. Many of aa 
those early Betts-Bridgeford Lathes are still in operation today, 
evidence of their satisfaction-giving service and durability. 


Consolidated's engineering, backed by this long experience, is 
continuing to produce Betts-Bridgeford Lathes of advanced design, a 


combining high efficiency and long productive life with a minimum 


of maintenance. Today's Betts-Bridgeford Lathes have every ad- 


“Established 
1896 


vanced feature required to meet modern high production demands, 
accuracy, power, speed and convenience of operation. They are of 
simplified design with generous factors of safety built into them. 


Lasting accuracy is assured under most exacting operating conditions. 


BETTS-BRIDGEFORD 96” 
GEARED HEAD LATHE 64’ between 
centers with electronic (patented) feed. 


Other Betts-Bridgeford Heavy Duty Geared Head Lathes are built in 
sizes: 42”, 48", 54”, 60”, 72”, 84”, 96”, 120”, 144” and larger to meet 
any requirement. 


BETTS-BRIDGEFORD 60” GEARED HEAD LATHE 40’ between centers with 
electronic (patented) feed. Turning a generator field rotor. 
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Modern Collapsible Taps are of simple design Modern Self-Opening Die Heads, stationary 


without complicated mechanisms. Made in a type, are made ina range of sizes with capaci- 

range of sizes with capacities for cutting ties for cutting straight threads from %” to 7”, a 
straight threads, and straight and taper pipe and Ye” to 6” for pipe threads. 
threads. 


Modern Self-Opening Stud Setters are positive and entirely Modern-Magic Quick Change Chuck and Collet Equipment 


automatic in action. Operated in any position with either air virtually eliminates idle spindle time. Tools are changed with- ; 
or electrically driven portable tools. Made in two sizes, /2” out spindle stoppage. Chucks are made in two types and six = 
and %” capacity. sizes. Collets in a broad range of standard and special types. 


The reliability of Colburn Heavy Duty Drill 
Presses to stand up under the demands of 


Machine Tool 
Works 


Established 
1901 


continuous service on extra heavy work has 
been painstakingly developed over a long 
period of years of experience in the design 
and construction of these machines. Drilling, 
boring, tapping, facing and trepanning 
operations, all within the scope of these ma- 
chines, are accurately, quickly and economi- 
cally accomplished. The outstanding perform- 
ance of Colburn Heavy Duty Drill Presses is 
due in part to the massive design, rigidity 
and strength incorporated in every detail. 
These and other Colburn features particularly adapt them to heavy operations. 
Made in various types and sizes. Drill capacities from 2” to 6” in solid steel. 
The machine illustrated is a Colburn Special D-8 Drill Press with 48” diameter 
tilting index table designed for drilling gear forgings and web holes in forged 
steel car wheels. 
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Heavy Duty Machine Tools 


The Consolidated Machine Tool Corporation, formed in 1922 through the merger of several wel!-knownmachine tool builders, 
each a recognized leader in the design and production of its own particular types of heavy duty machine tools, now in- 
cludes the following companies operating as units of the consolidation with plant and main office in Rochester, New York. 


Betts Machine Company 


Hilles & Jones Company Modern Too! Works 


William Sellers & Company 


Collectively, they offer one of the world's most complete lines of heavy duty machine tools backed by unsurpassed 
experience in the designing and building of machines for mass production, automotive and tractor plants, railroad 
locomotive and car shops, steel mills, bridge and structural shops, shipyards and general industry. 

Below are listed most of the types of machines which we regularly build. However, this list does not include the many 


Bridgeford Machine Too! Works 


Colburn Machine Too! Works 
Newton Machine Too! Works 


4 


types of special machines that we have built or are prepared to build. ti 


Bending Rolls (Heavy) 

Newton Heavy Bending Rolls. 

Boring Mills (Vertical) 

Betts Heavy Duty Boring Mills 100” swing up to any requirement 

Sellers Heavy Duty Boring Mills 10 swing up to any requirement 

Boring Machines (Horizontal) 

Newton Horizontal Boring and Facing Machines 

Sellers Horizontal Boring, Drilling and Milling Machines 8” and 
10” spindle and up 

Bar Peeling Machines 

Betts Bor Peeling Machines. 

Car Wheel Borers 

Betts Heavy Duty Car Wheel Borers (Hydraulic Feed). 

Betts Heavy Duty Diesel Wheel Borers (Hydraulic Feed). 

Chucks 

Modern Magic Quick-Change Chucks and Collets. 


Hilles & Jones Pneumatic and Hand Flanging Clamps. 
Cold Saw Cutting-Off Machines 
Newton Cold Sow Cutting Off Machines. 
Die Heads 
Modern Self-Opening Die Heads. 
Modern Solid Die Heads. 
Drill Presses and Drilling Machines 
Colburn Heavy Duty Drill Presses (Single Spindle and Gongs) 
14" Capacity ond up 
Colburn Deep Hole Drilling Machines (Horizontal) 
Colburn Multiple Spindle Drilling Machines (Vertical). 
Grinding Machines 
Modern Chaser Grinders. 
Sellers Drill Grinders. 
Sellers Too! Grinders 
Sellers Drill Pomt Thinning Machines. 
Lathes 
Betts Bridgeford Lathes, 42” and lorger up to ony requirement. 
Betts Bridgeford Cutting-Off and Centering Machines 
Betts Bridgeford Axle Lothes (Center Drive) for Car Axles. 
Betts Bridgeford Car Axle Burnishing Lathes. 
Betts-Bridgeford Axle Lathes (End Drive) for Locomotive Axles. 
Betts- Bridgeford Journal Truing Lathes. 
z Betts-Bridgeford Combination Journal Truing and Axle Lathes. 
Betts Bridgeford Roughing Lathes 
Betts- Bridgeford Engine Lathes, 26" and 30” swing. 
Betts-Bridgeford Hollow Spindle Oil Country Lathes, 26” and 
30” swing 
Betts- Bridgeford Gun Boring Lothes. 


BETTS + BETTS-BRIDGEFORD COLBURN HILLES & JONES MODERN * NEWTON SELLERS 


CONSOLIDATED 


MACHINE TOOL CORPORATION 
SUBSIDIARY OF FARREL-BIRMINGHAM COMPANY, INCORPORATED 
ROCHESTER 10, NEW YORK 


Sellers Cor Wheel Lothes. 

Sellers Driving Wheel Lathes. 

Sellers Dual End Drive Journal Truing and Axle Lathes. 
Milling Machines 

Newton Unit Head Box Type Milling Mochines 
Newton Straight Line Milling Machines 

Newton Vertical Milling Machines 

Newton Vertical Rod Milling Machines 

Newton Vertical Continuous Milling Machines 

Newton Milling and Shaving Machines 

Newton Horizontal Milling Machines. 

Newton Slab Milling Machines. 

Newton Planetary Milling Machines 

Newton Drum Type Milling Machines 

Newton Profile Milling Machines. 

Newton Planer Type Milling Machines. 

Newton Special Milling Machines. 

Newton Keysect Milling Machines 

Newton Radius Link Milling Machines 

Newton Rise and Fall Milling Machines 

Sellers Combination Planing and Milling Machines. 
Planers 

Betts Heavy Duty Planers 72” and up 

Betts Pit Type Planers. 

Betts Locomotive Frame Ploners. 

Newton Crank Planers 39” stroke. 

Newton Rotary Planers. 

Hilles & Jones Plate Edge Planers. 

Sellers Plate Edge Planers. 

Sellers “Power Flow” Planers 72” and up 

Rail Drilling Machines 

Newton Rail Drilling Machines. 

Rail Machines 

Newton Rail Ending Machines. 

Slotters 

Betts Crank Slotters. 

Betts Locomotive Frame Silotters. 

Betts Worm and Rack Driven Slotters 

Machines 3 

Hilles & Jones Plate Scarfing Machines. 
Straightening Rolls 
Hilles & Jones Straightening Rolls. 
Stud Setters 
Modern Stud Setters. 
Taps 
Modern Collapsible Tops. 
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_ Grind Parallel Sides 
of .040” Thin Strip 
at Low Unit Cost 


Hand feed to power- 
operated adjustable 
roll feed-thru fixture. 


GARDNER MACHINE CO 
410 East Gardner Street *:Beloit, Wisconsin, 
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Production increased by grinding TWO | surfaces in operation 
— Fibre strip .040" thin and 
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INTAKE MANIFOLDS AN 
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JOTFACES CARBURETOR AND WATER OUTLET PAD 
AUTOMATIC CONTROLS WITH SWITCH-OVER TO MANUA 
ATIC SAFETY INTERLOCKING SYSTEM 

SKILLED OPERATORS NOT 


TOOL & ENGINEERING COMPANY 
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MOR-SPEED 


562 Connecting Rod Caps per Hour 


Hand-clamped in pairs, forged steel (SAE 
1041) connecting rod caps are rough spot eee 
faced, finished spot faced and countersunk 
... a total of 12 operations on the two parts 
... ata rate of one part every 64 seconds! 


75th anniversary issue 
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You can be sure of savings . . . positive of pro- 
duction... when you turn a multiple drilling, 
reaming, tapping, boring problem over to 
MORRIS. Although each Mor-Speed Machine 
is designed to save time, money, handling, floor 
space and capital investment . . . all are built 
from standard units to do a special job. The 
result is more completed parts—in less time— 
at lower cost. 


If your work involves multiple drilling or 
similar operations, in any combination, on any 
type of part, consult Morris Engineers. 

They'll help you meet production demands 

and shoot holes in cost figures at the same time. 


MORRIS MACHINE TOOL COMPANY 
933 HARRIET STREET, CINCINNATI 3, OHIO 
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 MOR-SPEED Radial Drills Fed to the machine by convey 
Machine Designed for fast, economical drilling, are balanced to an accuracy of 
this model provides extremely accurate “sus ccuracy and | to the discharge 
balancing on a semi-automatic Production ranges up to 
2 


Whatever your yardsticks—sustained accuracy, Horizontal Boring Mill: Compound 
operator convenience, long life, work per hour, rectangular table type. Head travel: 36" to 
or earning power per square foot of floor space 72”, Bed: 84” to 120". Spindle diameter: 
~—you'll find Cincinnati Gilbert's advanced con- 3,” or 334". Write for Bulletin 1040-R. 
struction features provide long range paying Compound built-in rotary table types also 
investments. On your next purchase of radials or furnished in comparable sizes: Bulletin 348. 
horizontal boring mills check with your nearby 

Cincinnati Gilbert representative 


Rotary Table: (/eft) Worm driven with power Horizontal Boring Mill: Floor type. 
rapid revolving, Hand adjustment made with dial Head travel: 36” to 96”. Column traverse: 


on worm shaft reading in minutes. Dial type 36” to 168” : Spindle diameters: 3!/," or 


indexing, 36" and 50” square or round, ". Can be i ith fi lates; 
Universal Table: (right) Five sides of a cube can bar 


be machined at one setting of work piece. sliding, or built-in rotary tables; revolving 
Sizes: 22” x 22” and 27” x 27” top. columns, and special arrangements. 
Write for Bulletin 1244. 


Radial Drilling Machine: 9” and 11” 
columns, Centralized, “comfort level” 
controls. 12 speeds, 6 feeds. Twelve basic 
features make these the most modern 
radials you can buy, Write for Bulletin 349. 


GILBERT 


MACHINE TOOL COMPANY 
2306 BEEKMAN STREET © CINCINNATI 23, OHIO 
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Five sides of workpiece mounted on Gilbert Universal 
Table (upper right) are drilled and tapped on a Gilbert 
Radial . . . Jig borer base assembly on Gilbert Table 
Type Horizontal Boring Mill (above) is lined wp for final 
machining, and (right) four 81/," diameter holes and one 
161/," hole are bored in die set on Gilbert Table Type 
Horizontal Boring Mill, using stub boring bars. 


THE NAT 


GILBERT 


MACHINE TOOL COMPANY 


S366 BEEKMAN STREET © CINCINNATI 23, OHIO 


Final proof of Gilbert performance rests in the simple fact 
that Gilbert customers keep coming back for more. Here are 
just three out of nineteen carefully documented Gilbert job 
studies presented in “Performance Counts” Bulletin 1049. 
Write for it today, 
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Gears/hr. 
4] 48 5 at 85% eff. 
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THE TIME TO PLAN YOUR 
GEAR PRODUCTION... 


The best gears are produced at the 
lowest cost when (a) each produc- 
tion step is tooled for maximum 
efficiency and (b) all steps of the 
line are properly “coordinated” — 
from blank to finished gear. 


That is where Michigan Tool Com- 
pany comes in. 


That is why we have develo 

so complete a line of gear produc- 
tion equipment—machines and 
tools for practically every step, 
including gear cutting, finishing 
and control of quality. 


We would like to help you improve 
your “line coordination,” help you 
cut costs and rejects, increase out- 
put per machine and man hour, 
improve quality. 


An invitation from you to have one 
of our engineers visit your plant 
and discuss your plans and prob- 
lems with you will be appreciated. 


May we hear from you? 


JOOL 


trem te 
geer 


ROIT 12, MICHIGAN, U.S.A. 
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REMOVABLE BLOCK 
GAP LATHES 

Three models: 18” /27” “LN” 
series, 20’/30" “AA” series 
and 25" /40” series. 


Chit, 


Made in two swing sizes: 
20” /40" “AG” series and 
50" “G” series. Shown in 
action below: Nebel “G” 


3 
Bar 
‘ 
Made in six swing sizes: 18”, 20’, 25”, 27”, 32’, and 
EXTENSION BED GAP LATHES 
bes 
75th anniversary issue 
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PULL BEARING CARRIAGE 


Travels on 2 vee-ways...haa 100% bearing 
contact with the bed throughout its 42’’-length. 

Carriage can thus take the thrust of the 
cutting tool without budging the slightest. 


TIMKEN-EQUIPPED HEADSTOCK 
The wide steel gears and short, heavy sleeves and 
shafts in Nebel headstocks deliver dependable 
power for heavy duty turning. The generous use 
of Timken anti-friction bearings reduces friction 
to a minimum. Helical drive gears deliver power 
smoothly, quietly. 


Shaved and hardened gears available where required. 


bed and removable block gap 


THE WORLD’S BEST MACHINE TOOL INVESTMENT: 


NEBEL LATHES BRING YOU Nebel Lathes! Why? Because they’re so useful . . . for maintenance and 
ALL THESE ADVANTAGES: 


for general metal-turning. And with the new hydraulic duplicating 
hendsicch; shelened with attachment and other Nebel accessories, they're ideal for unlimited 
Timken anti-friction bearings. production! 
@ Full bearing carriage. 
NEBEL LATHES ARE BASIC, ECONOMICAL, DURABLE. 
ouble wall apron. 
* weed any screw - operated They're husky, heavy duty lathes, built to give years of dependable, 
ailstock. 
cunbated bed (hard. accurate, low-cost service. Made in swing sizes from 18” to 50’’, there’s 
ened ways available when a Nebel lathe for every requirement. Write for complete information. 


required). 


@ Wide feed-thread selection 
from quick change gear box. 


THE NEBEL MACHINE TOOL CO., 
CINCINNATI! 25, OHIO, U.S. A. 
THE WORKHORSE OF THE METAL 
WORKING SHOP SINCE 1899. 
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. @ History-Making Institution . . . 


in profit making production 


The Bullard Company for over seventy years has 
progressively created and placed in practically all in- 
dustries of the world, machine tools which have led 
the way to more economical and accurate production. 

Changes in the products of industry, new methods, 
new materials, and continued improvement in cutting 
tools call for design advances in machine tools. Con- 
sistent with these advances and in continuance of its 
general policy, The Bullard Company developed it’s 
present line of machines based on fundamental 


| 30 x 20 Spacing Table ted on Super 
p in six sizes 30" — 36” with Service Drilling Machines. It may also be 
64” — 74” with three heads mounted on 4’ — 5° or 6’ Radial Drills 


4 ee 


Serving Metal Working Since 1877 


... In Cutting time per piece 


principles of design and incorporating the 
developments resulting from our acquired 
knowledge and experience. 

Machines not shown but part of the Bullard 
line include—: 54° Man-Au-Trol Car Wheel 
Lathe e Man-Au-Trol Horizontal Lathe 
Model 30-H « Mult-Au-Matic Type “K” with 
8 spindles and twin 8 spindles « 6 spindles— 
twin 6 spindles. 

Contin-U-Matic type “RD” and “RDH” 10- 
"14”-20” with 4-6 and 12 spindles. 


THE BULLARD COMPANY 


BRIDGEPORT 2, CONNECTICUT, U.S.A. 
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Tn the 50th Anniversary issue of AMERICAN 
MACHINIST, the Blanchard ad read, in part, “Don't 
let another decade find you struggling along with 
methods that belong to a former generation, or with 
tools that have outlived their usefulness.” 


The story of these rings is a story of machining 
progress. They are 6 to 8 feet in diameter. A gen- 
eration ago, machining specifications might have 
read, “Material to be file hard, grind as flat and 
smooth as possible with sides parallel, thickness 
dimension to be exactly 1'4"— take your time and 
do a good job.” 

What progress have we made? Now, every ma- 
chining factor is controllable and measurable. Hard- 
ness of stock is known to be Rockwell 62-63. 
A Blanchard Surface Grinder can grind these rings 
to limits of + .0005”, parallel to .0002”, flat within 
.0002", with a surface finish of 4 micro-inches. 
Depending on size and stock removal, production 
is approximately 3 pieces (6 surfaces) per hour. 

On AMERICAN MACHINIST’s 75th Anniversary, 
we can underscore what we said 25 years ago. 
We will not predict for the future, except that 
Blanchard will keep pace with modern production 
demands, with the firm conviction that another 
comparative report, as startling as this, can be 
written again in 25 years. 


me BLANCHARD 


MACHINE COMPANY 


BLANCHARD 


64 STATE ST., CAMBRIDGE 39, MASS., U.S.A. 


Send for your free 
copies of “Work 
Done on the 
Blanchard,” fourth 
edition, and “Art of 
Blanchard Surface 
Grinding.” 
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* 13” MODEL EE 
PRECISION LATHE 


A truly dual purpose iathe. On 
manutacturing operations it slashes 
both setup time and turning time, 
with no sacrifice of its basic ac- 
curacy, In the toolroom, this re- 
markable machine is a precision 
lathe for master toolmakers while 
providing a new high standard in 
amount of work output. 


4 SERIES 60 ENGINE AND 
TOOLMAKER'S LATHES 


In 13”, 16” and 20” swings. Offering 
such typical Monarch features as totally 
enclosed end gearing and gear-box— 
Gutomatic pressure lubrication—all 
anti-triction bearings—hardened helical 
gears in headstock—American Standard 
Camlock Spindle Nose-—flame-hardened 
end ground integral bedways—hard- 
ened alloy steel working parts. 


THE AIR-GAGE 
TRACER 


Turn, bere or face using 
a flat of a round tem- 
plate. With or without 
fully automatic cycle and 
infinitely variable teed 
Applicable to complete 
range of sizes from 10° 
te 32° swing. 


ROLL TURNING LATHES 


For the contour turning of 
steel mill rolls from a tem- 
plate. Reduces turning time 
up to Gemach as 75 to 85%. 
Closer accuracy which can 
always be duplicated ex- 
actly. Eliminates the need for 
hundreds of expensive form 
tools. Much easier to operate 
than conventional roll turn- 
ing lathes. 
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other, through the purchase 
of lathes destined for a 
longer, unrivalled produc- 


Wien YOU LOOK more 
closely at the Monarch 
lathes below, there are two 


important points to keep in tion life. 
mind. First, you'll find in How Development 
them every desirable pro- dovchogments axe planned today! AS A MONARCH BUYER 
duction and design feature TODAY, you face the same 
required to meet the highest standards—fea- enviable prospect. Our company, founded in 
tures playing a basic performance part in a 1909 and built on the principle of continuous t 
“ line of lathes noted for improved accuracy, research and development, devotes a major a 
faster production and longer life. Secondly, it portion of its energies today to that principle. iB 
will pay you to remember that, while many of Our New Development Building, with its 
these features are now standard in the indus- equipment and staff, is the physical symbol 
try, every one of them was developed and first of our determination that the lathe improve- 
introduced on Monarch turning equipment. ments of tomorrow will appear first on Mon- 


arch products. It implements our promise that 
MONARCH USERS, in other words, have you can always rely on Monarch for the turn- 


through the years been first to benefit from ing equipment to assure you peak production > 
each of these developments. And they've ben- at minimum cost to keep you ahead of the 
efitted doubly. Through cost reduction and ae The Monarch Machine Tool 


product improvement on one hand, On the Company, Sidney, Ohio. 


GOOD NEWS! Your Monarch lathe order may ing it. Output for 1952, although reflecting our " 
be closer to delivery than you think! Completion new capacity for only a few months, will never- 
of our current expansion program adds a whopping theless be about double that of '51. We're better : 

43% to our floor space at the close of World War able to handle new orders—better able to move ’ : ’ 
II, together with modernization of the 25% requir- faster on present orders—every day! : 


narch 


TURNING MACHINES 


FOR A GOOD TURN FASTER ° TURN TO MONARCH 


THE SHAPEMASTER ENGRAVER 


Here is a lathe that reduces the expen- 
sive and time-consuming art of hand 
engraving to the speed and repetitive 
accuracy of machine tool operation. Will 
teproduce any design detail which can 
be touched by the sharp point tool em- 
ployed. A cost reducer of great impor. 
tance for the producing of intricate 
molds in the glass. plastics and me- 
h 1 rubber ind i 


THE MONA-MATIC 


A new and outstanding suc- 
cesstul approach to both 
smal! lot and high production 
metal turning. Use of a single 
running tool speeds produc- 
tion, slashes tool costs. tool 
change time, and setup time, 
increases accuracy and often 
halves time required for sub- 


MOTOR -TRACE 
CONTROLS 


THE SPEEDI-MATIC 


A tast, precision, ly 
controlled hand screw machine. 
Short setup time makes it prac 
tical for quantities of 25 or less 

up to 3000 or more. As many as ‘ 
nine different speeds and six dif. 
ferent feeds may be preselected 
to become operative at proper 
time in cycle. Suitable for first 
or second operation work. Speed 
range—40 to 4000 R.P.M. 


The ideal tracer control for 
most step shaft work. This. 
with the “Air-Gage Tracer’ 
and Kelier Controls. provides 
Monarch users with a choice 
of either one of three distinct 
types of tracer control. 
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LAP 0 I NT E| breaks with tradition. . 


capable of BROACHING SPEEDS 
in excess of 150 f pm 3 


Faster than ever before, this DUAL SPEED Lapointe Broaching Machine 

is available with strokes ranging from 66 inches to 200 inches. All sliding 

members are lined with natural phenolic plates (another exclusive Lapointe . 
feature) and slide on heat treated hanite ways. Clamping fixtures operate = 
on hydraulic power. 

Rugged, heavy, and rigid, this machine can be equipped with drives up to 
200 hp for smooth, powerful high-speed broaching. It embodies the capo- 
bility, flexibility, simplicity and “guts” that no previously-designed broaching 
machine ever has had... and the maintenance factor is almost negligible. 
In short, this machine represents exactly what industry has come to 
expect from LAPOINTE, the world's pioneer in the art of broaching. 


— 
FASTER BROACHING OF JET ENGINE PARTS AND AUTOMOTIVE PARTS 
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and, years ahead of time, 


SPEED 


Full information about this machine will be 
given if you ask for literature on the SRHE-2 


View of machine during assembly 


THE |LAPOINTE| MACHINE TOOL COMPANY __ 


This new 
LAPOINTE Electric Drive 


SURFACE 
BROACHING MACHINE 


removes the largest amount of material in 
the shortest possible time, due to its 
remarkable broaching speed of 150 fpm 
— and more! 


No longer something to hope for in the future, 
this new machine has already completely 
proven itself... several have been in service 
for some time and are performing production 
miracles in nationally known plants. 


DUAL SPEED 
gives great flexibility ! 


An exclusive feature is the DUAL SPEED 
(patent pending), which makes it possible 
to broach at a certain predetermined speed 
for any part of the stroke, 

and at any other speed for the remainder 
of the stroke. 


This opportunity to combine roughing and 
finishing operations in the same stroke indicates 
the machine's flexibility and is the reason 

why this newest Lapointe machine is so 

useful for the broaching of certain jet engine 
parts and automotive parts. 


With this outstanding development in 
broaching — and others to come — it is well 

to remember now, more than ever, that 
Lapointe can accept responsibility for the 
complete job — broaching machines, broaching 
tools, and fixtures. 


Brench Factory: Watford, Herts., England 


THE WORLD'S OLDEST AND LARGEST MANUFACTURERS OF BROACHING MACHINES AND BROACHES 
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AND WORK TRANSFER WHICH WILL FURTHER CUT 
OMORROW’S MANUFACTURING COSTS 


Fig. 1... Model LR Lo-«wing Lathe equipped with 
new Se a Falls Automatic Work Loader 
Trolley at work transfer station. Ejector Arm has 
haurged finished shaft: In jee tor Arm has 
proked op and is holding rough shaft 
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THE NEW SENECA FALLS WORK LOADER is designed 
primarily for handling electric motor, axle and other 
types of shafts, with or without flanges, in varying 
lengths. It ean also be adapted to handle certain sizes of 
projectiles. 

The loading movement imitates hand loading manip- 
ulation, thereby clearing without interference all front 
and rear tool blocks, the vertical slide attachment, steady 
rests, and also leaves the front of the machine clear for 
the tool setter when it is necessary to adjust tools. 


The loading trolley, shown in the accompanying illus- 
trations is in a stationary position while the loader arms 
rapidly remove the finished part and inserts a rough 
part in position between the centers. On completion of 
the loading operation, and during the cutting phase of 
the machine cycle, the trolley moves to the tailstock end 
of the machine, where the finished shaft is discharged 
and a rough piece picked up by the loader arms. This 
movement accomplished, the trolley moves forward to 
the loading position just as the machine cycle is com- 
pleted. This feature eliminates loss of time waiting for 
the loader. 


Although the machine is equipped with push button 
controls for each movement to facilitate set up, the en- 
tire loading, machining and ejecting operations are all 
automatic. This automatic sequence is controlled by a 
system in which each movement is initiated by the com- 
pletion of the preceding movement. A swinging cradle 
located at the tailstock end of the lathe connects with 
work transfer conveyors which feed rough work to the 
machine and transfer finished work to other machines 
or gauging stations for succeeding operations. 


The significant advantages of this new principle of 
automatic work loading and work transfer are: assured 
safety for operator and system; complete elimination of 
operator's fatigue; wide range adaptability and an im- 
pressive acceleration of net output through the entire 
manufacturing sequence of a given part or product 
component. 


SENECA FALLS MACHINE CO., SENECA FALLS, N. Y. 


Fig. 2...Loader Trolley at machine station. Ejector 
Arm has picked up finished shaft. Injector Arm 
ping and lowering a rough shaft. Headstock spindle : 


stopped, chuck jaws open and tailstock center retras ted. 


Fig. 3...Conditions same as in Fig. 2. except that Injep- 

tor Arm is now bringing rough shaft to the herzon 
wition for entry into chuck jaws. Ejector Arm 

finished shaft. 


Fig. 4...Injector Arm movement completed. Rough A 
shaft on centers, chuck jaws closed and tailstockh spin 
dle advanced. Injector Arm Fingers will next release 
shaft, and machining begins while Trolley discharges 
finished piece and returns with the next rough shaft. 


hs PREPARED BY THE SENECA FALLS machine co. THE o-sweuncy PEOPLE SENECA FALLS, NEW YORK 
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LOW INITIAL COST AND MAINTENANCE 
— LONGER TOOL LIFE 


With Madison Bars and Cutters you never need costly 
floating tool holders . . . because Madison cutters float 
in the bar at the point of cutting action. Madison's ONE 
SCREW ADJUSTMENT enables cutters to be quickly set 
to any given diameter within the expandable range of 
the cutter. Madison's liberal amount of expansion makes 


possible numerous regrinds. 


FASTER OPERATION 


Madison Bars and Cutters are designed to operate at 
high speeds and feeds. Dull cutters are removed and 
replaced with sharp Madison cutters in a matter of 
seconds keeping machine downtime to a minimum 
Madison's simplified grinding procedure speeds mainte 
nance of cutters 


MADISON 


BORING and REAMING 


es 


GREATER ACCURACY 


Having only two cutting edges, Madison Cutters provide 
generous chip clearance and permit free flow of coolant 
The result is freer, cooler cutting action allowing the 
work to be held to close tolerances even at high speeds. 
With Madison's exclusive controlled float feature, in 
which the bar remains rigid and the cutter floats, you 
compensate for misalignment errors and thereby elimin 
ate any chance of inaccuracies due to this misalignment. 


WIDE SELECTION 


There's a Madison bar and cutter to bore or ream any 
hole from %s of an inch up. Special Madison Cutters 
and Bars can be made to meet your particular specifi- 
cations, regardless of the complexities encountered or 


the multiple cutting elements required. 


For complete information 
write today for your copy 
of the Madison catalog. 


eee eee 2020880898600 6 


ash the men with holes in their 
heads to cut your boring costs 


MADISON wmanuracturinec co. 


DEPT. AM MUSKEGON, MICHIGAN 
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SPRINGFIELD 
LATHES 


PROGRESS has been the 
“by-word” at Springfield 


for more than 64 years. 


CONTINUED PROGRESS, 
based on this experience, 


keeps Springfield 
in the lead. 


BUY SPRINGFIELD for the latest in design, construction and performance 
BUY SPRINGFIELD......... for accuracy, speed, stamina, versatility 


THE SPRINGFIELD MACHINE TOOL COMPANY 


SPRINGFIELD, OHIO, 
GENERAL DISTRIBUTORS: BRYANT MACHINERY & ENGINEERING COMPANY, 400 WEST MADISON ST., CHICAGO 6 
EXCLUSIVE REPRESENTATIVES IN ALL PRINCIPAL CITIES 
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Fifty years from now, this Reid Precision Grinder will be 

going strong. How do we dare make such a prophecy? 

Because of past and present performance. Today, Reid Grinders 
(many built 50 years ago) are still in active service 

every day in America’s tool-making departments 

and metal working plants. Today, the Reid Model 618 

is the most advanced grinder in existence, built by 

specialists who have put the results of a half-century 

of experience into its every detail. Today, Reid 


is the choice of industry for precision grinding. 


Only Reid has all these: 


One piece cast iron base for maximum 
rigidity and freedom from vibration 


All mechanical units built around rugged one-piece column casting insure 
permanent alignment of cross-slide saddleways and vertical headways, 
mounted on independent base 


Adjustable dust guard spout and wheel guard of new design 
Vernier for elevating hand wheel graduated to .0001” (optional) 
Ground thread cross feed and elevation for life-time precision 


Work table is annealed and stress-relieved with one V-way and one flat 
way; hand scraped for accuracy 


Power feed models feature a variable speed table control, from 12’ to 35’ 
per minute 


Simplicity of design minimizes life-long maintenance costs 
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When you buy Reid, you buy Precisio 
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protect 
from dust! 


Telescoping dust | 
vertic mechanism( 
and cross feed i 
mechanisms. 


modern, 
interchangeable! 
Cartridge type motorized spindle 
runs on pre-loaded roller bear- 
ings, with sealed-in 
lubrication; standard-size, 
and interchanged 
within minutes! 


lessen 
fatigue! \\ 


All hand wheels / 
are correctly 
positioned at 
operator's finger- 
tip level, decreas- )\,, 

ing fatigue, and | / ’ 
adding to both 
operator's and machine's 
efficiency; increases 


in full 
view! 


Electrical controls 
(Model 618V) are; - 
mounted in the 
base, in full 
view, yet fully 

protected from Re: 
dust by clear, 
transparent shatter-proof 
panel. (Full J.L.C. controls 
available for 


all models) 


Tw 


specifications 


Capacity: 6°x18"x154” 
Floor space: 70°x36” 

Work table: 51”x8” 
Standard wheel 7°x'4"x1\” 
Weight: 2,000 
erated 2.225 lbs. 


Company, Ine. 


MASS.,U.S.A. 


Reid Brothers 


BEVERLY 
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hard- 
Cut oil holes in 
Remove Broken Tap ened geors without Cut dovetails in hard 


tion Cut any shape hole 
fast without distor onnecling ened dies 


in cemented carbides 


Literally hundreds of thou- 
sands of dollars are saved 
annually by corporations that 
are using Metalmasters in just 
tool and die repair alone. 


There’s a technical engineer 
in your area to give you an 
on-the-spot demonstration in 
your own plant at your con- 
venience. (NOTE: It is not 
uncommon to pay for a Metal- 
master with just one short 
demonstratioa thru savings on 
workpieces.) 


For information as to the Metalmasters’ uses and bene- 
fits merely write today on your company letterhead to: 


DIVISION OF CLINTON MACHINE COMPANY 


CLINTON, MICHIGAN 
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HDE Horizontal 


American manufactures a complete line of 
horizontal machines. These machines can 
be used for either internal or surface 
broaching operati Circul 500, 501 
and 523 cover the horizontal line. 


The American Duplex surface 
broaching machine. Dual rams 


tooling adaptation 
for a wide variety 
of surface broach- 
ing operations. Ask 
for Circular 300 for 
complete details. 


iI} A DIVISION OF SUNDSTRAND MACHINE TOOL CO. 


ANN ARBOR, MICHIGAN 
See -Pmetcaen First — for the Best in Broaching Tools, Broaching Machines, Special Machinery 
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le 4 
+ 
gives you a complete 
broaching service 
MACHINES ® BROACHES ® PULL-HEADS 
FIXTURES AND SPECIAL MACHINERY 
vP- 
VERTICAL 
tb. Pull-Up 
Type T, 3-Way Bor 
4 broaching machines are «duction machines used 
internal pull down, inter- feature automatic 
nai push down and sur- broach handling with 
face broaching. Circular either manual or auto td 
101 describes features and ~ matic loading and un- 
| 
Ram | 
Ram Surface broach- | 
Dual Ram — | 
ing work table alow | | 
and receding or tilting work 3 i! 
tables provide high production | 
RG Contact American for ALL your broaching needs — machines — fixtures — and tools. Address Dept. A f 
C0 { 


THE COLBURN 
THE LATE 


for standard 


BROTHERS, 309 000 Toledo, 


M AC HINISI 


(PRIL 5, 1894) 


(AMI RICAN 


4 
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TAPPING...KEYSEATING...CONTOUR GRINDING MACHINES 
Yes, when it comes to Machine Tool Engineer- in machine design, with an eye to the future in 
ing, Baker has the know-how to produce faster, developing new and faster methods of produc- 
better machine tools designed specifically for in- tion. You can’t go wrong with a Baker... write 


creased productivity. Baker is up-to-the-minute today regarding your specific job problems. 


Typical Production Part structural plate %" thick, tapered from 
end to end. Face of part shown is relieved to four different planes 
All work except drilling is performed on the A-72 Invo-Mill, A-B-C 
cross-sections are not-to-scale . thick ggerated for step 


comparison 


ONSRUD A.24 MILLING MACHINES .. . supplied 
with vertical ond horizontal milling heads. Pro- 
vide every feature of @ fine milling machine, 
with high speed Onsrud induction Motors for 
cutter drive and table feeds infinitely voriable 
from 11" to 215” per minute. Massive bed design 
gives unusual support, permits use of 80" table. 


ONSRUD A-72 INVO-MILL... 
@ combinotion power feed 
router and skin milling ma- 
chine. Power feed rovter 
head, under unique elec- 
tronic control of operator, 
follows contour of any pottern 
shape. Makes both inside 
cut-outs and outside milling 
cuts on plate up to 2” thick. 
Skin milling head mills bevels 
and tapers on flat sheets or 
plate. 


8, 
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built 


for tomorrow 


to serve you 


today! 


ONSRUD W.245 VERTICAL MiILL- 


ING MACHINE... .for both milling 
and routing aluminum plote, cast 
ings, forgings, etc. Two speed 
motor 7,500 and 15,000 RPM on 
milling head gives smooth finish 
ond unusually fast prduction. 


ONSRUD AUTOMATIC CONTOUR MILLING 
aa MACHINES . . . for milling entire length of a long 
; part in one set-up. Bed lengths from 30 to 90 feet 


wide range of milling cuts .. 
ond cut-out. 


or longer permit milling of work of any length 
Travel-type corriage houses four cutter motors 
Under profile bor control, cutter heads produce 
. contour, face, taper 


Onsrud milling machines are sometimes called 
the planes" of metalworking. Their speeds 
and production speeds are not only faster than 


conventional machines . . . but tremendously 
faster . . . in the way that jet planes ore foster 
than conventional aircraft. 

Designed for milling aluminum and related non- 
ferrous metals, Onsrud machines provide accu- 
racy, speed and ease of set-up and operation... 
plus low production costs. 

HOW ARE ONSRUD MACHINES DIFFERENT? 
Onsrud machines are something more than 
“stepped-up” standard machines. Instead, many 
of the elements of Onsrud machine design are 
fundamentally different... the result of spe- 
cialized design experience . . . gained first in 
building machines for woodworking, and during 
the last fifteen years, in building machines for 
the aircraft industry. Some of the Onsrud design 
elements that make possible Onsrud high speed 
milling are: 

SPEED . . . Onsrud Induction Motors provide 
direct drive to cutters. Motor speeds up to 22,000 
RPM give cutters the high peripheral speeds 
ideal for aluminum alloys. 

POWER . . . cutter drive motors are air or liquid 
cooled and are designed for ot least 200%, 


maximum torque, with 100% minimum sterting 
torque. Motors ore built up to 100 HP. Cutting 
capacity of Onsrud machines average 2% cubic 
inches of metal removed per horsepower per 
minute. 

PRECISION ...for vertical motors Onsrud offers 
motors equipped with the Onsrud patented 
Thrust Loader. Spindles are held in precision 
alignment, to permit milling with end mills to an 
accuracy measured in micro-inches. 
MECHANICAL TRACER CONTROL . . . for con- 
tour milling, Onsrud machines are designed for 
travel of milling head under follower and profile 
ber control. Part is automatically and precision 
milled to shape required. 

FAST FEEDS . . . power feeds of machine tables 
provide high speed feeds of work to cutters. 
Electronic drives permit infinite speed selection, 
that may be varied as table travels forward 
in feed. 

For machines that will be modern tomorrow as 
well as today, it will be worthwhile to consider 
Onsrud equipment. Your inquiry is invited . . . 
in terms of Onsrud machines as shown on the 
opposite page .. . or in terms of production 
milling problems where aluminum and related 
metal parts are involved. 


ONSRUD MACHINE WORKS, INC. 


Chicago 47, Illinois 


3921 Palmer Street 


ONSRUD A-18 DUO-TABLE CON 
TOUR MILLING MACHINE... 18 
inch capacity for high speed smoll- 
ports production with rotary table 
feeds. Dual tables permit continu 
ous production. Operctor floods 
one table while other is in opero- 
tion. For work up to maximum of 
18” diameter. 


ONSRUD A-48 ROTARY TABLE 
PROFILE MILLING MACHINE... 48 
inch capacity for milling or foce 
milling of parts of either regulor 
or irregular contour. Infinitely vor- 
iable table feeds. 
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HERE’S HOW PRODUCTION WENT UP...WHEN A 
new CLEVELAND O/ALMAT(C WENT IN! 


Eclipse-Pioneer Division, ff 


Bendix Aviation Corporation, 49% 
1.47" diam. 

blanks these parts ona new 

2\4" Dialmatic Cleveland. 


Nut Blonk 
E-8740 Steel 


Rotor Shaft 
Stainless Steel 
1.46° diam. 


Adopter 

» 4 Aluminum 
1.92” diam. 


Model AB Dialmatic Cleveland 2'2" Single 


End Cop 
Spindle Automatic (Also supplied in 3” capacity) 


Aluminum 


1.95" diam. 


And these are typical—not unusual— 
production increases. Many manufac- 
turers have stepped up productivity by 
replacing prewar automatics and tur- 
ret lathes with new Dialmatic Cleve- 
lands. How much will your production 
benefit? Let a Cleveland Engineer show 


Bellows Bottom 
% Clamp, Brass 
1.45" diam. 


you. Send us samples or part prints. Clamp Ring 
There is no obligation, of course. Abeminen 3 
1.81" diam. 
Remember... Cowetands Cul 
ote 


4928 Beech Street 
Cincinnati 12, Ohio 


SALES OFFICES: CHICAGO 
CLEVELAND * DETROIT 
HARTFORD + SO. ORANGE 


Manufacturers of a Complete Line of Single Spindle Automatic Screw Machines and High Pressure Hydraulic Die Casting Machines 
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Precision Thread Rolling 


The expanded use of the thread rolling process 
during the last ten years is material proof of 
the growing acceptance of its superiority. It 
is estimated that two-thirds of the external 
threading capacity in the United States is 
devoted to thread rolling. 


Precision thread rolling is accepted today by 
such exacting industries as aircraft to be the 
preferred method of producing precise, uniform 
threads economically. Experience has proven 
their additional strength and smoothness, plus 


Saves 
and Material 


lower production and inspection costs through 
the uniformity of the process. 


Threads are produced with equal quality on 
soft metals, high tensile alloy heat-treated 
steels, or newly developed stainless and. heat 
resistant steels. 


For over thirty-five years the efforts of the ¢ 
Reed organization have been devoted to the 
successful development of the thread rolling 
process. During the years ahead in metalwork- 
ing, this experience can be valuable to you in 
your thread and form production problems. 


REED ROLLED THREAD DIE CO. 


THREAD ROLLING MACHINES e 


THREAD ROLLING DIES ° 


THREAD ROLLING ATTACHMENTS 


THREAD ROLLS AND KNURLS FOR AUTOMATIC SCREW MACHINES AND TURRET LATHES 
Worcester, Massachusetts, U.S. A. 


Sales Offices in: BUFFALO @ CHICAGO CLEVELAND e 


COMPTON, CALIF. © DETROIT © ENGLEWOOD,N.J. © HOUSTON 


INDIANAPOLIS MILWAUKEE MONTREAL NEW YORK CITY @ PHILADELPHIA PITTSBURGH ST. LOUIS SYRACUSE TORONTO 
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Carlton’s exclusive 3-unit power-operated 


mechanical clamping of arm, head and column 


is easier, faster and costs less to operate 


ELECTRO -HYDRAULIC POWER is used to actuate mechanical 
clamping devices on arm, head and column of Carlton 
radials. Once any of these units is clamped or unclamped, 
mechanical devices hold them in position until the electro- 
hydraulic power is applied again. 

Electric power is used only when clamping or unclamp- 
ing . . . results in noticeable savings in electric power 
consumption. 

The hydraulic pressure required in Carlton electro- 


hydraulic clamping systems is comparatively low . . . 80 
that there is positively no leakage of oil from any unit. 
Each unit has its own individual oil reservoir . . . and the 
oil from the Arm reservoir is used to lubricate the Column. 

Due to the use of electrical interlocking, overload relays 
and safety valves, it is impossible to overload Carlton 
electro-hydraulic clamping systems either electrically or 
mechanically, 


column clamp...arm clamp...head damp 
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CENTRALIZED CONTROLS: 
All controls necessary for quickly 
i AS and accurately locating the drill 
’ 4 y from one hole to the next are central- 
‘ ized at the head . . . all located with- 
Sgro t in the spread of a man’s hand. 


only Carlton brings you all thime radial drill advantages: a 


+ CENTRALIZED CONTROLS (see above). 


POWER CLAMPING: column, 
arm, head (see opposite page). 


LOW HUNG DRIVE on 
largest diameter of the spindle 

permits maximum torq. trans- 

mission with a minimum of 

spindle twist. 


FREE AND EASY RUNNING thanks 

to the generous use of tapered — 
and straight roller bearings and 
ball bearings. 


EASY TO MAINTAIN parts jig 
machined for absolute inter- 
changeability. 


THE RIGHT RADIAL for you: select 

your Cariton from among 5 

models, 26 different arm and 

column sizes. Why not send for r 
descriptive bulletins today? 


THE CARLTON MACHINE TOOL CO., CINCINNATI 25, OHIO 
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Further advances in the art of ‘‘T-Turnin 
brought to you by the originators of the 


Developed as a result of the experiences a 
of jet engine manufacturers and others, th 
type Lodge & Shipley T Lathes offer eve 


speed, accuracy and ease of machining 


These lathes have one or two carriage 
both of which may be COPYMATIC co 
automatic contour turning, facing andl 
short, thin-walled section work of lar ; 
The new carriage arrangements further 


art of T-Turning q 

Basically, the T Lathe costs less than @@wentional 

machines, saves 50% or more in floor 

letes the use of large cumbersome engine and raised 


lathes for this type of work, facilitates Idi ond 
unloading, and following cutting tools to fiyigegiiats 
sions 


You, like other manufacturers in many indust4es, may 
see profit possibilities in a Lodge & Shipley ¥ Lathe. 
With priority preference you may get early delivery 
out of a pool order 


Write for complete information and new literalyre 
on the Lodge & Shipley T Lathe. 


OUTSTANDING ADVANTAGES 
FOR THE WIDEST RANGE 
OF OPERATIONS ON SHORT 
THIN WALL, LARGE 
DIAMETER WORK 


Diagrammotic sketch of a 60 T Lathe, type d, equipped with 


Copymatic Tracer Control for turning and boring with dual carriages. 


— 
3 4 
4 4 (4 
a 
lathe. 
reoter 
— 
— 
"angular teed in-eny 


60° T Lathe type b-1, single carriage 
COPYMATIC Cross Center’ Facing Carriage. 


CHOOSE A LODGE & SHIPLEY sade DESIGNED FOR YOUR PARTICULAR WORK 


for contour focing on both sides of center .. 
contour turning ond boring 


for contour boring; t facing and i 


for turning; straight and angular facing, 
ing, boring 


for straight and ongulor facing, turning, boring) 
ght.and anguicr focing, tuming, 


60” Lathe contour focing “typical jet 
engine port. = 


ANOTHER Bf LATHE FEATURE 


Infinitely Variable Speed Drive . . . 
@ motor-generstor set with DC main 
drive motor, automatically controlied, A> 


eble at extra cost) 


gives on infinitely voried spindle off 
end thus a constant cutting Just / 


COMPANY Write for your co f this dota-fill 
MACHINE TOOL DIVISION 3059 COLERAIN 
catolog today! 
CHOREMASTER DIVISION ¢ 800 EVANS ST 
CINCINNATI 25, OHIO *T. M. The Lodge & Shipley Co. 
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head for the Next 10 ext 10 Years 


2-28 
Fulluidth Knee 


Whether your shop is large or small, you'll find 
the Gorton 2-28 mill a work horse—a real pro- 
duction-line performer designed by a concern with 
over 50 years’ experience building fine machine 
tools. Features are a decade ahead—for instance: 


@ Fullwidth Knee, 24', inches wide, : 
for maximum rigidity under heavy a 
cutting loads, 


@ The speed you need for increased 
cutter efficiency and reduced break- a 
age—from 25 rpm to 2000 rpm, with 
up to 36 speed changes available. 


@ Superior square lock bearings, like 
those used on heavier mills. 


@ Full power utilization at spindle 
—from 7'2 to 10 to 10/5 hp (2-speed 
motor), as shown by horsepower 
meter mounted for operator conven- 
ience. 


@ Easily removed coolant pan for 
simplified clean-out —a Gorton ex- 
clusive. 


@ Oversize section spindle gears 
provide flywheel effect close to spin- 
dle nose. 


@ Full directional front and rear 
controls, completely interlocked. 


@ Only two gear contacts between } 


“. motor and spindle at any speed. 


These are a few of the outstanding @ Start-stop brake control operates 
a Pd instantaneously, even at high speed— 

advantages that make the Gorton 2-28 Gesten to cave 

an outstanding mill for your plant. increase safety. 

For the complete story... 


@ Easily accessible coolant pump 
unit, concealed and out of the way— 
out of danger of damage. 


@ Eight models for 8 different com- 
binations of speeds and feeds. 


GEORGE GORTON MACHINE CO 


TRIN BDACINE CTOECET DACINE wis al. 


WRITE FOR FREE BULLETIN 1655 
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on 
Cutting lately 


npreved No. 406 
Cutter offers these features: 


1) BRIDGE TYPE WORK CLAMP 
on both sides of cutting wheel, quickly 
and easily adjusted 


Q WHEEL GUIDES for more 
accurate cuts... reduces wheel flutter 


| © CUTTING WHEEL OSCILLATION 
| for quality cutting over 2” diameter solids 


4) LOW PRESSURE SELF- 
CONTAINED HYDRAULIC SYSTEM 
for operating controls 


5) EASILY ADJUSTED, 
SIMPLIFIED, RUGGED COOLANT 
DISTRIBUTOR to insure adequate supply 
of coolant on both sides of cutting wheel 


6 COMPLETELY ENCLOSED 
CUTTING WHEEL for operator's safety 


7) SEPARATE COOLANT TANK 
.. large capacity... may be easily 
removed for cleaning 


© EXTRA-LARGE CAPACITY 
COOLANT PUMP 


CAMPBELL ABRASIVE CUTTERS 
8} 
a 
You Money 
a reducing the cut-off time per piece, but-the new | 
CAMPBELL Abrasive Cutters—with their many new 
__ and savings. CAMPBELLS pay for themselves out of savings. 4 
jobs cutting time can be re sup to 75°. Machines _ plus 
4 Abrasive Cutters 
ae 4 ine Dept. AM-10, 923 Connecticut Ave., Bridgeport 2, Conn. 
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for every size 
LARGE or SMALL 


Track Wheel Hub 
10° Steel Forging 


12 wsing corbide- 


hipped tooling 
12° RPA 4 Acme 
Gridiey 


Closs 3 Pressure-tight threads, 
and neor-perfect concentric- 
ity of bevel and straight 
wrfoces 

RAC 6 Spindie Acme- 
Gridley with Vers-O-Tools 


you'll save 
with 
ACME-GRIDLEY 
AUTOMATICS 


Our files are full of other actual, customer- 
authenticated case histories showing sav- 
ings of 20%, 30%, 50% and even up to 
80%. Available in 4,6 and 8 spindle styles. 
for capacities up to 12”. Acme-Gridley 
chuckers give you “more good pieces in 
the pan at the end of the day”. For more 
complete details, ask for Bulletin CM-43. 


(NO OTHER SOURCE OFFERS A LINE SO COMPLETE 
MUCH DESIGN AND TOOLING EXPERIENCE 
MULTIPLE AND SINGLE SPINDLE BAR AND CHUCKING 


x 

2 
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COSTS THESE WAYS: 


PRODUCTION 


loor-to-floor machining time takes on added signiti- 
cance as hourly wage rates go up. Are you sure you're 
getting top performance from your present machines ? 
Acme-Gridleys are built to perform at the highest 
spindle speeds and fastest feeds modern cutting tools 
can withstand.) 


ACCURACY 


—Unless your chuckers are built to deliver accurate, 
dependable, “round-the-clock production, with a mini- 
mum of down time, rejects can quickly run your costs 
and profit margins into the red. (Rugged. rigid frame 
construction of the Aeme-Gridley, combined with 
simple, close-coupled, direct cam action and fewer link- 
ages means less wear. fewer adjustments. ) 


The NATIONAL 
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TOOLING 


—Complicated single-purpose tooling required on some 
chuckers to make production guarantees can add need- 
less expense to machining costs—two ways. You pay 
more for tooling and you pay more for set-up time. Be 
sure your chucker is versatile. ( \eme-Gridleys combine 
simplicity of operation with multi-purpose standard 
tools, and the ability to use economical power driven 
auxiliaries—often eliminating costly second operations. 


j 
\ 
Rolling Machines” * Hydraulic Threag 
and] Automatic Threading 
Control Statigg Motor Starter 
Ei33 


Twe Wey Hydreulix Feed 
Vee Type Stub Bering Mechine 


FOOTBURT 


F production machines 


@ Way Type Drilling, Boring, Reaming, 
Tapping and Milling Machines with One, Two 
or More Ways... Station Type Machines... 
Center Column Type Machines... Cylinder 
Boring Machines... Inverted Drilling Machines 
... Surface Broaching Machines .. . Sensitive 
Drilling Machines ... Hammond Radial Drill- 
ing Machines... Manufacturing Type High 
Duty Drilling Machines . . . Independent Feed 
Drilling Machines . . . Special Machines. 


Centinveus Type 


Broaching Machine THE FOOTE-BURT COMPANY * Cleveland 8, Ohio 
sonatas Detroit Office: General Motors Building 


Five Wey 2) Spindle lead 
Screw Tapping Machine 


OTBURT 


production machine teols— 
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READY TODAY FOR THE 
GRINDERS AND MACHINE TOOLS OF TOMORROW 


Indicator readings taken on the 
noses of thousands of POPE Super- 
Precision Spindies show less than 
one half of one ten thousandth (less 
than 50 millionths) of an inch of 
total eccentricity. 


The SUPER-PRECISION Of Today Is The STANDARD Of Tomorrow 


Whenever you want Precision 
Motorized or Belt Driven Spindles, 
in quantities of one, a hundred or 
more — whatever the kind of work 
you want to do — let us submit 
recommendations and estimates. 


No. 87 


' 
‘ 
| 
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for 9 iecraitie from 6 directions 


185 PARTS AN HOUR GROSS. This non-index machine has 
one fixture in the center that holds the shaft with its axis ver- 
tical. Four horizontal and two angular units drill all nine holes 


at the same time. Clamping and unclamping are automatic. 


Choke housing 
for 9 ‘operations from 3 ditections 


‘146 per part 


305 PARTS AN HOUR GROSS. On this 20-inch “Auto Index” 
horizontal units work on two faces. 
radial lines through the fixtures; three units and an air cylin- 
der for the broach are 45 right. 


Two units are 45° left of 


A vertical unit taps three holes. 


One Kingsbury replaces 


Special-purpose high-production machines use automatic 
units to perform thousands of operations per man-hour 


Several machines in one 
Ad h 


matic 


Dear Sir 
Hk wmany oOperatior 
multipiv the number 
lo to § hp) that operate at the same 
per part by the production | 
time 
efficiency you get 
Shate 
Choke Housing 
part S856 
4800) 


machine has several auto- 


and units 
ach unit does the operations 
standard machine would do. 
for the Shaft all 
on the same part at the 


that on 


1116 
On 


machine 


the 


units Operate 


Transmission 
Throttle Body 
Compare the number of operations 
that standard machines do in an hour 
with these Kingsbury That 
gives you an idea how many standard 
machines one Kingsbury can replace. 


Ei 36 


same time. The other three machines 
ndex tables with a number of 
work fixtures. The units 

different stations. The 


indexes to present each part 


hav 
duplicate 

operate at 
tab 
in turn to each station. 


All this in 7.4 seconds 

For example, the Throttle Body 
machine does all this in 7.4 seconds: 

In front the part is unclamped. 
The man removes it and replaces it 
with another part. (The right view 
is the plan view in the fixture.) 

At station 1 on his left a milling 
unit mills the face of another part. 

At station 2 a vertical unit coun- 
terbores another part 1.518. 

At station 3 a horizontal unit drills 
for the tapped hole. 4-spindle 
vertical unit drills three holes at 
station 3 and spot drills at station 4 
because the center distances are so 
close. 

At station 6 in the rear an angular 
unit drills the .136 hole. 
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Transmission part per part 
for 24 — from 2 directions 


305 PARTS AN HOUR GROSS. A 20-inch power index table 
has eight fixtures. Three horizontal units drill .297 in steps for a 
short time cycle. Two others ream and tap. Four vertical units 
with multi-spindle heads do the nine holes in the left view. 


Throttle body per part 


400 PARTS AN HOUR GROSS. Here is a 60-inch automatic in- 
dexing machine. the largest size we build (and ever hope to). 
It has one angular and four horizontal units on knees that are 
bolted to the base and six vertical units on the central column. 


many standard machines 


At station 7 a vertical unit reams 
the throttle bore 1.473. 

At station 9 a vertical unit finish 
step reams the throttie bore and a 
horizontal unit flats the 
the tapped hole. 

At station 10 a 2-spindle vertical 
unit reams two holes .375 and a hori- 
zontal unit taps 34-24. 

At station 11 on his right a vertical 
unit with a combination tool end 
mills the face to remove tool marks 
and countersinks the throttle bore. 

All that takes 7.4 seconds. Index- 
ing takes 1.6 seconds. So the total 
time cycle is (theoretically) 9.0 sec- 
_onds. That means a gross produc- 
tion of 400 parts an hour (3600 secs: 
+ 9 secs.). 


ttom of 


This machine has no units at sta 
tions § and 8, so our customer can add 
operations if the should 
change. On any Kingsburys you can 
relocate units and change speeds and 
feeds. Compared to general purpose 
machines they are not too flexible. 

But their output is just terrific. 

Sincerely, 
Kingsbury Machine Tool Corp. 
96 Laure! Street, Keene, N. H. 


INGSBUR 


product 
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Each unit cost on the drawings 


includes the cost of the man and 
of the machine - no power or over- 
he ad We assumed: 
Unit cost of the man equal to: 
average U.S. hourly wage 
hourly gross * 80% efficiency 


Unit cost of the machine to be: 
price of tooled machine 
output in 6000 hrs. @ 80% eff. 


AUTOMATIC DRILLING 


& TAPPING MACHINES 
tae Low-Cost High Production 
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1800 Series Frauenthal Multple-Head Super-Precision Cylindrical Grinder 


What’s Ahead in GRINDING? 
Frauenthal Top PRECISION! 


You can grind diameters, concentricity and parallelism of faces on 
biy parts, with Frauenthal Grinders, to the close tolerance of 0002” 
consistently, and produce angular accuracy of less than .0005” 
tolerance in 72” for flatness, squareness, concentricity, roundness 
and taper. Unitormity of precision is assured. Investigate 


Frauenthal Multiple-Head Super-Precision Cylindrical Grinders. 


IN 10 STANDARD SIZES * CONFORMING TO ESSENTIAL J.1.C. SPECIFICATIONS 


SERIES 1800 SERIES 2000 SERIES 2200 


TABLE SIZES 60 100 129” 


MAXIMUM SWING ‘ 72 88 120” | 130 


@ 2200 Series Frawenthal Grinder 


Frauenthal 


THE KAYODON 


GRIND OUTSIDE INSIDE 


MANY COMBINATION SETTINGS 
for simultaneous grinding 
with Frauenthal Grinders 


The diagram show a few of the 
ding- 


g the great 


below 


many combimation settis 


gs of Grit 


Spindle positions, suggestin 


versatility of these unique grinders: 


S 


NA 


Ask for Bulletin 


Division 


and FACES SIMULTANEOUSLY 
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A Leadership Backed by More than 
64 Years of Milling Machine History 


Back in 1888, Kempsmith Engineers developed and produced the first 
Kempsmith Miller — a machine that was destined to achieve world-wide 
fame. The successful performance of this early model encouraged important 
engineering improvements and refinements resulting in much greater 
fe and precision in milling operations, Today, Kempsmith continues 
as a leader in the industry, The ruggedness, precision and ability 

to take heavy cuts smoothly make Kempsmith Milling Machines ideal for 
production, toolroom or general purpose milling. If you have a milling 
problem, consult Kempsmith. Our engineers will gladly give 

you the benefit of their broad experience in this specialized field. 


THE KEMPSMITH MACHINE CO. 
1823 S. 71st ST, MILWAUKEE 14, WIS., U.S. A. 


‘4 


Kempsmith Type “‘G"’ Plain Miller. 
All geared for positive power and 
smooth cutting, free from chatter. 
Note rugged, streamlined appear- 
ance are grouped with- 
in easy reach of the operator. 


Let the chips fly! Kem ith Millers have what 
it cakes for tough qoedustion battles — built-in 
ruggedness, increased ra nge of speeds and feeds, 
greater power. Every machine is pre- 
cision-built, the product of 64 years 

of milling machine experience. 


A-7270-1PC 
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One of Our 
Recently Built 
Machines 


15-ton, special hydrau- 
lic press for broaching 
spiral splines on rotat- 
ing band of 105 mm 
shell (shown in inset). 
We also build gauges 
for checking the splines 
of the rotating bands. 


TACKLE IT FOR YOU 


BACKED BY 


33 YEARS’ EXPERIENCE 
in ENGINEERING, DESIGNING 
and MANUFACTURING of 
BROACHES, FIXTURES and 
SPECIAL BROACHING MACHINES 


Tooling On Any Type 


of Broaching Machine 


We will tool up your pres- 
ent broaching machines to 
give you the most efficient 
set-up for any particular 
job — or we will recom- 
mend a machine for the 


job. 

SEND US 
part print and tell us what 
machines you have—also 
your production require- 
ments. 


BROACH & MACHINE 
COMPANY 


6236 SECOND BLVD. 
DETROIT 2, MICH. 
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MILLING 
MACHINES 


That's why it will pay you to investigate 


— 
J 

L 

5 

your metalworking machines must carry greater lood iy 

machines is soundly engineered to do a broad 


al uctioneered for High Precision, 
Low-Cost 
on every job 


OMNIVERSAL MILLING MACHINE 


This machine is the toolmaker’s dream-come-true. It's 
the “last word” in milling versatility for toolrooms and 
experimental departments. Permits milling, drilling, 
boring, or reaming at many angles — and in a number 
of planes — without relocating work in holding devices 


«.. saves hours of expensive set-up time. 


MANUFACTURING TYPE MILLING MACHINES 


The No. 000 Plain Machine provides economical production milling of small 
parts, and the No. 12 Plain Machines (illustrated) with 3 or 7'2 H.P. spindle 
drive are outstanding for the majority of medium-sized work. The electrically- 
controlled No. 12 machines give you extremely fast, accurate facilities for 
small or large quantity production. Broad choice of speeds and feeds, and 
automatically controlled fast travel plus dual feed rates save operating time. 


VERTICAL MILLING MACHINES 


No. 2 Verticals, available with 3 or 5 H.P. (3 HP. 
illustrated), are designed for rapid, easy set-up and 
operation on production and toolroom work. All con- 
trols are grouped within easy reach of operator, and 


fast travel movements are provided in all directions. 
The swiveling spindle head makes it possible to mill 
and drill at various angles without special fixtures. 


UNIVERSAL AND PLAIN MILLING MACHINES 


These No. 2 Machines, with full 3 or 5 H.P. drive (No. 2 Universal, 3 H.P. 
illustrated), incorporate many time-saving features — modern design, tri- 
motor drive, handy controls and ample speed and feed rates Extended 
spindle face provides greater rigidity of cutter support . . . allows using smaller 


cutters and faster feeds. 


BS 
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IBS Pr od uctioneer ed for Repeatedly Accurate, 
Hi gh-Production Screw Machine 


a, 
@ wide variety of materials at the most efficient speed for each a > 
_ profitably handled on these hand operated machines. Available in 
three sizes — Nos. 00, 0 (illustrated), and 2 — they perform the same 
@perations as automatics . .. can be set up quickly and inexpensively. 
pins, and bushings. It does forming, slotting, ond threading 
operations... cuts idle time minimum. Capacity: | 
need for expert pinion turning specialists. Tools may be replaced in 
[minimum time.and without disturbing tool setting. Capacity: dio. 


es Productioneered jor ras: 


and Precise Cylindrical, 


UNIVERSAL AND PLAIN GRINDING MACHINES 


One of the most popular machines in this line, the No. 5 Plain (illus- 
trated), makes rapid grinding of small cylindrical work easy and 
accurate. Once set up, it is operated entirely by two controls — the cross 
feed handwheel and table start-stop knob. Accurate sizing to tolerances 
of .0001” on long production runs. Recessed base permits working in a 
sitting position. Capacity: 3’ x 18”. 


SURFACE GRINDING MACHINES 


Nos. 21, 2LB (hand feed) and No. 5 (hydraulic type) machines are suited 
for both production and toolroom grinding of accurate flat surfaces. 
No. 5 (illustrated) particularly is designed for rapid stock removal with 
fine finish and high precision. Low pressure hydraulic system provides 
vibrationless application of power, without shock, at all speeds. 


CUTTER AND TOOL GRINDING MACHINES 


These machines are available in three types: the No. 5 is a small 
responsive machine particularly suited for end mill sharpening; the 
No. 10N covers the general field of cutter and tool sharpening; and 
the No. 13 (illustrated) is designed for grinding small and medium-sized 
cylindrical work, form grinding, sharpening cutters, reamers, and 
miscellaneous other work. All three incorporate proven features for 
profitable operation. 
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ng Machines * Screw Machines * Machine Tool ories Cutters 
Tools * Johonssén Gage * Electronic Measuring Equipment * Permanent 
BROWN & SHARPE MFG. CO., PROVIDENCE 1, U.S.A. 


URING COMPANY 


455 EASTERN AVENUE . BELLWOOD, ILLINOIS 


UNIVERSAL | 
MACHINES 


Electrically Operated—Air 


coo Drilling—ver “UD” 


Capacities from *60 through %" in two sizes 


vr 


Capacities from #0 through %” in four sizes 


“Threading —we “TR” 


Capacities up to 1” in two sizes 


AUTOMATIC and SEMI-AUTOMATIC 
JIGS and FIXTURES 


for Indexing and Clamping 


A complete line of basic Master Fixtures to 
permit adaptation of a wide range of parts 
at high production rate with low tooling 
cost. 


FULL AUTOMATIC 

Hut “lapeping Machines 
Completely automatic hopper feed nut tapping 
machines up to %”’—incorporating simplicity and 
low tooling cost. Standard taps are used. Precision 


class 3 and 4 fits and parallelism maintained at 


high speed and high production. 
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% of 1941 output in 1951 dollars 


ea 


100 % 


1941 


Productivity and dust are inseparable. That's why 
forecasts, predicting ever-increasing production 
activity for the U.S. during the next ten years, 
make Roto-Clone’s future prospects even brighter. 


Use of faster, better tools will be required to set 
this production pace. A natural by-product will be 
heavier dust loads involving many new control 
problems. Better cleaning of exhaust air will be 
needed to permit return to workroom or to prevent 
air pollution complaints, 


This new challenge is an old story to AAF engi- 
neers. Controlling dust from buffing and cast-iron 


Ei 42 


Tomorrow, as today, Roto-Clone* will 
anticipate and supply your needs for 
modern, versatile dust-control equipment 


American Air Filter of Canada, ttd., Montreal, P. Q. 


1951 


machining ; removing oil mist and smoke generated 
by high-speed grinding—these were typical of the 
new problems a few years back that Roto-Clone 
now solves easily and economically. 


Yes, there are bound to be more dust problems in 
your future if your profits are geared to increased 
productivity. That's why it will pay you to make 
the local AAF representative your “partner in 
progress” in all matters pertaining to dust control. 
% Roto-Clone is the trade-mark (Reg. U. §. Pat. Off.) of 
the American Air Filter Company, Inc., for various dust 


collectors of the dynamic precipitator and bydro-static 
precipitator types. 


COMPANY, INC. 


Aw Litter 


207 Central Avenue, Lovisville 8, Kentucky 


© Pacific Division Office, San Francisco, California 
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odie CASE HISTORY NO. 33 


Bodine ASSEMBLES A DAMPENING SPRING AUTOMATICALLY 


PRODUCTION: This high speed assembly job is automatically performed on a Bodine 
42-30 dial type machine, equipped with four Syntron hopper feeds. It is specially 


tooled for assembly of a dampening spring for an automobile clutch piate. ati 


All four components are hopper fed to position. Production is 40 assemblies per 
minute . . . automatically ejected. 


Bodine engineers can solve your problems for repetitive production of small parts . . . 
milling, drilling, tapping or assembly, automatically . . . at low cost. Write us! 


You Can't Meet Tomorrow's Competition 


CORPORATION 


BRIOGEPORT 5, CONNECTICUT 


AUTOMATIC DIAL TYPE ORILLING MILLING 


PING AMD SCREW INSERTING MACHINES 
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ROGERS 


vertical turret mill 


“perfect 36” 


for the price of a lathe 


Why Settle For Less Than a ROGERS 


Only 59630°° 


To our knowledge there is 
no similar machine that gives 


so much for such a low price. 


COMPARE the wide range 


of work and capacity of these 
Rogers “Perfect 36” Vertical 
Turret Mills. 


COMPARE the high quality 
and the precision built into 
Rogers Mills backed by over 


65 years of “know how.” 


NOW, boring, drilling, turn- 
ing and thread cutting opera- 
tions are possible at lower ini- 
tial costs and production costs. 
Write for fully illustrated cata- 


log and compare Rogers. 


ROGERS MACHINE WORKS 
1404 Seneca Street Buffalo 10, N. Y. 


Knowing How Since 1885 
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Adaptable New Thompson Surface Grinders 


LOWER COSTS 


In a wider range of industrial applications 


GRINDING WHEEL 
\ 


8” CIRCULAR WOOD SAW 


f+ .069 


058° 


TRUFORMING MACHINE 


GRINDS CIRCULAR WOOD SAWS 


IN 300% LESS TIME 


This Thompson Circular Saw Truforming Machine grinds 8 inch 
high carbon steel wood saws in 2'/, minutes. Formerly this job re- 
quired 2 operations and 8 to 10 minutes on a circular single chuck 
grinder, Machine is available in 6 to 12 inch and 6 to 16 inch sizes. 


GRINDING WHEELS 


HEAVY LINE INDICATES 
GROUND SURFACES 


Be: AXLE HOUSING 


Thompson Hydrail Grinder (widest surface grinder 
built) reduces finishing time on massive diesel loco- 
motive bearing housings and grinds to a tolerance of 
0008" over 72" x 120” area. Machine illustrated is 
72” x 36” x 120”. In other industrial applications can 
sharpen large dies eliminating stripping down and 
assuring that all surfaces will be in correct relation 
Horizontal or vertical wheel heads or both available 
Write today for details or other information concern- 
ing possible application of Thompson Surface Grinders 
in your production work. 


The only manufacturer of a complete range of heavy duty 
and light duty surface and contour grinders for industry. 


The Thompson Grinder Company, Springfield, Ohio 


Copyright 1949-—The Thompson Grinder Co. 
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HYDRAIL GRINDER DOES 


3-DAY JOB IN 2 HOURS 


ON LOCOMOTIVE BEARING HOUSINGS 


SURFACE 


Grinders 


Address Dept. 12 
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ITCHBURG 


and 


Shown here is one of the 

many types of machine tools 

©. which Fitchburg has engi- 

nial and built to solve production 

problems arising in widely diversified 
industries. 


Some Fitchburg machines are built to 
perform a single machining operation; 
others to do several operations. In each 


Fitehbur§ open side planer type 
milling machine equipped with 
3” milling heads on upright, and 
cross rail. Table 36° wide. Ma- 
chine equipped with mechanical 
feed and rapid traverse to table, 
and to head on rail. 


case, however, the machine has been 
designed to best meet the customer's 
requirements. 


Whatever your milling or boring prob- 
lem may be, Fitchburg engineers are 
ready to help you lick it. Write today 
for our new catalog illustrating many 
types of Fitchburg engineered machine 
tools. 


FITCHBURG, MASSACHUSETTS, U.S.A. 
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NOT THE NEXT TEN YEARS...BUT 


: IS ASSURED WITH NATCO EQUIPMENT | 


ENGINEERED FOR QUALITY AND 


machines the fomple: 


To help you solve your problems in 
Drilling, Tapping, Boring & Facing. 


¥ NATIONAL AUTOMATIC TOOL COMPANY, INC., Richmond, Indiana 


Branch 1809 Engineering Bidg., Curcaco 409 New Center Bldg. Dernorr 
1807 Elmwood Ave., Burrato 2902 Commerce Bidg., New Cirr 


io if inch bore ais worked include iron, steel, 
feand wood. Call a NATCO Field Engineer. 
| 
| : 


No. 9A MARVEL 
Production Saws 
Capacity 10” x 10” 


No. 6A MARVEL 
Production Saws 
Capacity 6” x 6” 


- 


Eight these MARVEL 9A Saws 


have 


already earned Service Stripes* 


Eight of these high speed MARVEL Pro- 
duction Sawing Machines at the Accuracy 
Steel Cutting Company, Hazel Park, Mich- 
igan, (a suburb of Detroit) operated almost 
continuously thruout the last war—cut up 
thousands of 20 ft. bars into accurate slices, 
pieces and lengths, for war production. 
Now with a battery of fifteen of these 
world’s fastest hack saws, Accuracy Steel 
Cutting Company has immense capacity to 
put behind defense and civilian work. 


MARVEL Production Saws will automati- 
cally cut bar stock to size at terrific speed 
... they will feed, measure and accurately 
cut-off identical pieces from single or nested 
bars automatically, with no more operator 
attention than a battery of automatic screw 
machines. 

Versatile, as well as accurate and fast, 
these saws can be stopped at any point ina 
production run—a miscellaneous cut made 
—and production resumed by simply re- 
engaging the automatic bar push up. 


Write for Catalog 


MANUFACTURING CO. 


“The Hock Saw People” Chicago 39, U. S. A. 


ARMSTRONG-BLUM 
5700 Bloomingdale Avenue 
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What are the travel and automobile agencies reporting 
every season? ... That Joe Doakes—the typical American— 
is taking more vacation and traveling farther year after 
year... And here's one of the reasons why—this Buhr Five- 
Way Horizontal-and-Vertical Hydraulic-Feed Drilling 


Machine .. . the Machine which one of the world’s leading 
Auto Makers uses “around the clock” for producing Rocker 
Arms in such volume and at such low cost that 
Doakes may afford to drive thousands of miles for vacations 
—literally from Banff in west Canada to Tallahassee, Fla, 


Auto Maker Chooses This to Turn Out 


220 Pieces an Hour for Utmost Economy 


As each new model comes off the auto 
assembly lines, the battle to cut production 
costs becomes more intense. Not long ago. 
one of the big auto companies concentrated 
on how to make a certain rocker arm most 
economically. 


Here Was Their Problem 


To secure a piece of production equipment 
which ae perform 7 operations on the 
rocker arm, including tapping, drilling. 
endmilling, chamfering and spotfacing 
that was the problem. 


As the company to design and manu- 
facture the Special Machinery to solve this 
problem, they chose Buhr. 


What the Machine Does 


In general—it drills 8 holes, drills through 
4 more holes, taps 4 holes, endmills 4 
places, —— 4 places and chamfers 4 
previously drilled holes. It is equipped 
with 42” automatic Index Table and six- 


station Holding Fixture, loading four parts 
per station. Parts are automatically clamped 
while fixture moves from loading position 
into first working station, and are auto- 
matically unclamped while Fixture moves 
from last working station to unloading. 


Specifically, the Machine does this 


Station Load and Unload 


Station 2~ Vertical, idles; Horizontal, taps 

and drills (4) 7\¢-20 holes 

Station Vertical, endmills (4) Radius 

places: Horizontal, chamfers (4) previously 

drilled holes 

Station 1—Nertical, drills (4) 4" dia. holes 
is deep; Horizontal, idles 

Station 5 —Nertical, drills (4) dia. holes 

through: Horizontal, spotfaces (4) ' 

dia. places 

Station 6—Nertical, idles; Horizontal, taps 
(4) S.A.E. holes 


PRODUCTION — 880 pieces per hour at 
100°) efficiency. 


Why Buhr Was Called In 


Leading Automobile Manufacturers have 
done business with Buhr for more than a 
quarter-century. . . . They know Buhr's 
record for dependable Special Machinery 


. and for delivering on time... . They're 
familiar also with Bublr's excellent: manu- 
facturing facilities... and their experienced, 
trustworthy and specialized sales and engi- 
neering staffs, Consequently .. . for Special 
Machinery like this . . . it is second-nature 
for them to call Bubr. 


For Details About Buhr 


A comprehensive Catalog . . . or a personal 
call from a Bubr Sales Engineer . . . is yours 
for the asking wherever you are located in 
the United States! For every problem 
involving this type of Special Machinery 
including the type which helps Joe Doakes 
get from Banft to Tallahassee — phone, 
wire or write us. 


BUHR MACHINE TOOL CO. 
Ann Arbor, Michigan 
Phone: Ann Arbor 2-5646-—5980 
Detroit WOodward 3-2126 


SPECIAL MACHINERY) ... Leaders Make Sure with BUHR 


nv tity DOAKES GETS FROM BANFF TO TALLAHASSEE 
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No. 2 MOORE JIG BORER, with 
its accurate lead screw set- 
tings within .0001", offers 
all the time-proven preci- 
sion features associated 
with Moore Jig Borer con- 
struction for 15 years, plus 
numerous labor-saving 
advantages, including: in- 
creased capacity and size; 
infinitely variable spindle 
speeds; 3 power feed 
ratios; centralized controls. 


No. 2 MOORE JIG GRINDER. 
With this new and larger 
Moore Jig Grinder, regular 
and irregular contours are 
ground to size and location 
after hardening. This ex- 
tends the Jig Grinder’s 
traditional function of re- 
locating straight and ta- 
pered holes. Holes from 
liy4” to 8” can be relocated 
and ground within .0001” 
by power or hand feed. 


meet competition 
by mechanizing | 


Neo. 1 MOORE JIG BORER remains in the line. For its range 
table working surface of 10” by 16” and cuts up to 344” 

this machine is still an ideal buy. There are over 1000 
satisfied users. We will continue to offer it for the many 
situations where a small, accurate jig borer fills the re- 
quired prescription 


~~ 
MOORE PANTO-CRUSH WHEEL DRESSER speeds form-grinding 
and cuts costs. Both crush-forming and diamond-dress- 
ing are accomplished with this 2-in-1 unit permanently 
mounted on the wheel spindle of a surface grinder. You 
switch from one method to the other without disturbing 
workpiece setting. 


We'll be glad to send you complete descriptive 
literature on any of these machines 


MOORE SPECIAL TOOL COMPANY, INC. 
738 UNION AVENUE, BRIDGEPORT 7, CONNECTICUT 


ADD ii TO YOUR TOOLROOM 


NG BORERS - JIG GRINDERS - PANTO.CRUSH WHEEL DRESSERS - DIE FLIPPERS - MOTORIZED CENTERS - HOLE LOCATION ACCESSORIES 
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Do your milling jobs 
with Kent-Owens M ing 
Machines! Designed with ad- 
vanced features that mean out- 
standing speed, accuracy aod 
dependability ... Ruggedly con- 
structed to maintain accura 
under hard use. Twin-post 
mounting —an exclusive Kent- 
Owens feature—assures balanced 
load, no chattering. in design 
and operation. Saves labor... re- 
duces costs! Write for bulletins on 
wide range of hydraulic and hand- 
operated machines. Keat - Owens 
achine Co., Toledo, Ohio. 


Ne. 2-2008. 
Double Spindi€ 
for two milling 


operations a 
same ume 2 


table cravel 
68” ublies 


Ne. 2-20V 
20" table travel 
... vertical spin- 
die with speed 
range $200 1284 


12” table. 


No. 1-M 

: Hand feed to table 

and head... 25" x 
Ne. 1-V pustable head 
counter-balance. 
cad f 1s 
ead travel... 25” 
table. KENT-OWENS REPRESENTATIVES ++ 29" 

BUFFALO 

bac 
Hester Too! Oliver HV More Co. tae MONTREAL 


DAYTON Barber Mach» Co 
Gouger Mach» 


NEW ORLEANS 
Oliver Ves Howe Co 
AC Maberkors Mach'y Co KANSAS CITY 
vt Warne Mackwoery Co NEw 


Brows 
’ 
LOS ANGELES 
GRAND RAPIDS @ PHN PHA 


| ALL ON 
KENT-OWENS 
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10 TIMES 


with STONE 
High Speed Cutting Machines 


You will be amazed with the results from these 
rugged high-performance cutting machines. You 
get fast, low cost, accurate cutting with practically 
no burn or burr within tolerances of + .005. Pro- 
duction-minded plants are using Stone High Speed 
Cutting Machines. 


M75 for solids, pipe, tubing, struc- 


turals, extrusions 


. M75 (above) equipped for foundry 
cutting of gotes and risers from 
non-ferrous castings. Converted in 
five minutes to cut-off machine. 


M75 (left) equipped for wet or dry 
— cutting — also air activated vise 


and work stop. 


$S20 for sheet, plate, structurals, 2 
extrusions, pipe, tubing, solids. 
Cuts to nine feet in length. 


$S20 (right) with table, hand crank 
feed and air activated vise. 


Macuinery Co., Inc. 


M14 bench of floor model. 
Two types — straight cut-off 
ond swivel model for cutting 
ongles. 
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SHONING 


WELL M 


DIESEL ENGINES ig 


INTROLS 


4 

if your operation requires the 

Of accurate cylindrical or flot surfaces. 
REFRIGERATOR COMPRESSORS Hundreds of industrial plants have found that Micro- 
honing not only improves the quality of the surface, but 
also increases production—reduces scrap, handling, and 
AIRCRAFT ENGINES 

No, you do not need a crystal boll. 

The potentials of the Microhoning process can best be 
judged by the past accomplishments and present policy 
of the organization that developed it. 

To give industry a complete service, the Micromatic 
Hone Corporation has an organization and sales policy 
unique in the machine-tool business. One well-coordinated 
organization sells, engineers, builds, and services the 
complete installation. Micromatic assumes full responsi- 
bility for all the equipment and the results obtained with 


the Microhoning process. 
AUTOMOTIVE ENGINES 


HYDRAULIC CONTROLS 


GUN BARRELS 


TRACTOR PARTS 


MICROMATIC HONE CORPORATION . 


MICROMATIC HONE CORP. MICROMATIC HONE CORP. MICROMATIC HONE CORP. 
MICRO-MOLD MFG. Div. 614 Empire Building MICRO.MOLD MFG. 
| Boston Post Rood 26 So. Main Street 23) So. Pendieten 
Guilford, Connecticut Rockford, Ulimois Pendieton Incane 
‘ 
he MICROMATIC HONE CORP. MICROMATIC HONE LTD. 
, 1323 S. Sento Fe Avenve 55 George 


Los Angeles 21, Californie Bronttord, Onterie, Coneda 


REPRESENTATIVES: OVERGARO MACHINE TOOL COMPANY, 234 Commonwealth Bidg., Denver 2, Colorado 
HALLIDIE MACHINERY CO., 2726 First Ave., Sovth, Seattle, Wash, @ REPRESENTATIVES IN ALL PRINCIPAL COUNTRIES 


STOCK REMOVAL + GEOMETRY + SIZE CONTROL + SURFACES 
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BBING... for THREADING 


MODEL 12S SEMI-AUTOMATIC HOBBER 
This sturdy gear hobbing machine with the L.B. 
electric hob shifter and in-out mechanism pro- 
duces gears of maximum accuracy—including 
right or left hand spur and helical gears up to 
45°. After loading it is necessary only to press 
the starter button and the hob is fed automatically 
across the face of the work. 


MODEL 7A 4SPINDLE HOBBER 
A truly amazing hobbing machine that brings 
touch button control to precision hobbing. One 
operator can easily load and unload the four, six 
or eight spindle machines. Equipped with L.B. 
in-out mechanism and electric hob shifter. Also 
available in single spindles. 


MODEL SH SPLINE HOBBER 
The exclusive “feed through 
spindle” feature enables the 
spline hobber co handle long 
and bulky parts with maxi- 
mum efficiency and speed. 
The SH hobs splines up to six 
inches in diameter and to 144” 
long. It will also hob spur 
and helical gears up to 8”, 


val 4 

| f 

1 

4 

“4 

« 

4 


MODEL HT THREAD MILLER 


This heavy duty semi-automatic ma- 
chine is a truly outstanding achieve- 
ment in precision thread generating 
equipment. Its many features include, 
versatility (range of leads from 42" to 
one turn in 60"), extra rugged head- 
stock for dependable, continuous 
service and its adaptability to many 
attachments. 


CRI-DAN “B’ 
This little brother of the CRI-DAN “D” is 
setting new threading records all over the 
country. It can be set up to take a constant 
or diminishing feed per pass using high speed, 
stellite or carbide single point tools, 


MODEL 40 THREAD MILLER 


Versatility, easy loading and 
ruggedness are just a few of the 
“extras” that make up this preci- 
sion, semi-automatic threading 
machine. If you want these, in 
addition to unusual accuracy at 


scrap, specify model “40”. 


CRI-DAN 
SINGLE POINT THREADER 


This amazing threading ma- 
chine is capable of 50 cuts a minute 
—this is accomplished with a single 
point carbide cutting tool which is con- 

trolled by a high precision cam instead of the 
conventional lead-screw. The Cri-Dan “D" quickly 
and accurately threads parts that are time and material 
consuming or even impossible on a turret lathe. Both 
internal and external threading. 


“IF YOU THREAD OR HOB—GET A BETTER JOB 


high speeds with a minimum of. 


CLEVELAND 11, OHIO, U.S.A. 

t 
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Drilling & Machines 


Hartford Special single purpose drilling and tapping 
machines are built to famgvide the maximum | in 
production efficiency @conomy. Our customers 


include the leaders phose of Americon 
industry. Bulletin specific examples 


Automatic Thtead Rollers 


For rolling: chine screws, woad screws, drive 
screws, @pe@gials etc. Hartford Special makes two 
aif fo Randle any requirements from Ye” through 
ead length and .086 through .3125 jin- 

These machines have automatic feed, 


fre’: -. which result in accurate high production. Ask 
‘for Bulletin. 


‘Super-Spacers 


Hartford Special’s world famous indexing fixture, 

the Super-Spacer, is available in two models with 8” 

or 12” capacity. The Super-Spacer speeds prodyc- 

tion @nd permits rigid control of a¢curate machining 

operttions such as grinding, planing, slotting, drill- 
_ing, milling, boring pic. New Bulletin gives 

details. 


| 


| 
© up your production curve 


THE HARTFORD SPECIAL MACHINERY CO. HARTFORD 12, CONN, 
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Four Types of Multiple Station 
Machines for Combining Operations 


Transfer-matic 


Recognizing today’s vital need for more PAN PNR 
production and lower costs, The Cross Company has pioneered many advancements in 
special machine tools. They have led the field in improving automaticity . . . decreasing 


human handling of parts . performing more operations on one machine tool . . . 


building machines to operate with a minimum of unskilled labor. 


MICHIGAN 
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THE CROSS CO. DETROIT, 
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cROSS 


Machine Control Unit 


Basic components of the Cross Machine 
Control Unit include a master control board, 
a work bench, a master tool setting fixture, 
setting gages for all tools, two complete sets 
of pre-set tools and holders, and Cross Tool- 
ometers to automatically shut down the 


machine when any tool needs changing. 


The Cross Machine Control Unit reduces 
tool breakage . . . eliminates machine adjust- 
ments for tool changes . . . permits the use 
of less skilled operators . . . reduces scrap 
caused by tools which have become dull or 
have “lost size’. 


on 


THE CROSS CO. 
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Cross Machine Control Unit with Toolometer 


Standard Fixtures for Pre-Setting Tools 


DETROIT, 


MICHIGAN 
Eis9 


‘ Machine Spindle with Cross-Drive 
We 


Building No. 2 
Geor, small parts and heat treat plant 


Building No. 1 
Administrative offices and casting machine plant 


ty 
A 


Three plants with 


100,000 square feet 


of floor space 


Building No. 3 
Engineering offices and final assembly plant 


devoted exclusively 


to the building 


of Cross 


Special Machine Tools 
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"Jeepers! That putter of Mac’s is as accurate as a 


Jogan LATHE!” 


PRECISION RESULTS have made the Logan Lathe one of the world’s 
most widely used machine tools. Logan advanced design and 
rugged, precise construction assure accuracy that stands up under 
hard daily use. Because the Logan ball bearing spindle, for example, 
needs no adjustment for any speed from 45 to 1500 rpm, original 
accuracy is preserved. The two V-ways and two flat ways of the 
Logan bed are precision ground to a tolerance of .0005", and are 
warp-free. 11” swing, 1” collet capacity and 1%%” spindle hole pro- 
vide the capacity for a high percentage of any shop’s metal turning. 
Important, too, is the fact that no other lathe of comparable 
specifications can match the Logan in economy. 


Visit your Logan Lathe dealer or write for the Logan Lathe and Shaper Catalog 


Logon No. 955 LOOK TO LOGAN FOR BETTER LATHES AND SHAPERS 
Quick 
LOGAN ENGINEERING CO. 
Capacity, 1%” Spindle Hole 4901 West Lawrence Avenue, Chicago 30, Illinois 
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first in drilling 
Modern drilling design is the outgrowth of 
original BANEsBEIL research in the All- 
Geared Dniling Machine. With a complete 
line of standard High Production Drilling 
Machines in sizes up to 4” capacity in steel, 
BARNESDAIL continues to offer you the last- 
word in peak-efficiency drilling, reaming and 
tapping facilities. Write for Bulletin B5004. 


improved honing machines 
Originator of modern honing, BARSNESDEIL 
offers new developments in Hydraulic Honing 
Machines for high output, selective finish, 
close tolerances, rapid changeover, and 
extra capacity. Write for Bulletin B4004. 


BARNESDRIL 


Neatly 50 years’ leadership in high 
production equipment manufacture 
backs BSAENESBRIL’s promise of even 
better things to come. BAENWESDETL 
now is blueprinting your production 
future with engineering and service 
geared to new production methods, 


tools and materials. 
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BLUEPRINTS YOUR PRODUCTION FUTURE 


automatic unit machining 


Wider application of BAEWESBET. Unit Machines 
to automatic production means broader cost 
reductions. Production flexibility in simaltaneous 
machining of different parts, as well as single- 
cycle completion of multiple or sequence opera- 


tions, brings you profitable savings on man 

hours, work handling, and cost-per-piece, with al 

production volume geared to your specifications. f - or) 
Write for Bulletin B1504. t » °7 


cleaner coolants 


Efficient BAENESDRIL Automatic Magnetic Cool- 
ant Separators sharply reduce machine 
maintenance and downtime, increase finish 
quality, and prolong coolant life. New 
BARNESDRIL developments offer even greater 
improvements in coolant supply and chip 


disposal. Write for Bulletin B3004. 


Today’s Planning ... Tomorrow's production 


For your more profitable production future, secure BABWESDRIL’s future- 
designed engineering and service now. Consult a BABNESDEIL Engineer today. 


BARNES DRILL CO. 


BARNESDRIL 820 CHESTNUT STREET « ROCKFORD, ILLINOIS 
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ROCKFORD 
SLOTTERS © SHAPER-PLANERS - 


© PLANERS e 


SHAPERS 
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Rockford Machine Too! Co. is currently observing its 
50th Anniversary. A half century of machine tool building has brought 


many changes in design and efficiency. 


Today's Rockford Hydraulic Machine Tools have higher 
cutting speeds; simplified controls for increased operator efficiency; 
heavier designed columns, rails and heads to withstand greater 
machining stresses. With the Rockford Kopy-Kat variable shapes 


may be machined automatically. 


Rockford Hydraulic Shapers, Planers, Slotters and 


Shaper-Planers offer you superior machine tools for your present 


and future profitable operation. 
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ROCKFORD MACHINE TOOL CO. 
2500 KISHWAUKEE STREET + ROCKFORD, ILLINOIS 
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leads the way in accuracy 
rand metrological progress 


1662 


tx. 


Two hundred times 
J more accurate 
he Société Genevoise 
than ninety years ago 


established in 1861 by a group of physicists, 
was faced from the very beginning of its 


activity with the delicate problem of the with the making of length standards and high precision comparators 


mechanical ruling of f for the calibration of standard scales up to sixteen feet long 
j standard scales Line standards, which are nowadays universally employed as length 


masters, are of relatively recent introduction. Former legal standards 
and circles, as the construction of scientific, . 
of length were generally built in 
astronomical and geodetic instruments which 
the form of bronze or brass bars, , 
composed at that time its manufacturin 
the terminal surfaces of which 
program required the most perfect means of 
were used as measuring faces 
dividing. Workshop 
Microscope 
U-10 


The precision attained won rapidly a wide 


repute for the Geneva works. The Company 


was entrusted by numerous Bureaux of In 1872, the International Metre 
Weights and Measures — amongst which Convention which grouped thirty 
the Bureau of Standards of Washington = nations = including the United 
States — met in Paris and decided 
that a line standard should serve as International length master. 
The SIP Dividing Machines were called upon to provide numerous 
States with highly accurate copies of the new standard. These are 
still in regular use at the International Office of Weights and 
Measures, Sévres, the Bureau of Standards, Washington, and the 
National Physical Laboratory, Teddington. 


High Precision Micro-Indicator M!I-6B Ats 
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Universai Measuring Apparatus MU-214B 


The continuous progress achieved in the ruling of standard scales 
permitted SIP to develop measuring machines of high precision de- 
signed to meet the various needs of the mechanical industry. They 
constitute for the users a unique and permanent basis of accuracy 
on which all measurements are related to the built-in scale, i.e. 
made in absolute values. 

a 


A noteworthy teature of SIP Measuring 
Machines is their wide field of application 
due to an extensive choice of accessories 
adapted to practically all inspection re- 
quirements. They will handle all kinds of 
gauges, tools and threads. Component 
parts in the course of manufacture or 
before final assembly are advantageously 


tested for accuracy on these machines. 


Partial View of the SIP Dividing and Testing Laboratory 


Representative for U.S A and Canada 


AMERICAN SIP CORPORATION 


HIGH PRECISION MACHINE TOOLS AND MEASURING EQUIPMENT 
100 East 42nd Street NEW YORK 17, N.Y. 
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“the lengthened shadow of one man” 


By what curious quirk of circumstance with the kindly aid of his brother, Mr. 
does one man leave his name indelibly Arthur Hendey, the “Hendey Works” was 
written in the history of his chosen pro launched. True, it was a modest begin- 
fession, and another, equally gifted, passes ning this one-room shop with its home- 
on to the haven of things forgotten * made 3 hp. steam engine Yet to one 
acquainted with his character, persistence 
and high ideals, which he so ably trans- 
lated into everything he touc hed, it cannot 
be fairly said he was poor. 


Some fifty-odd years ago, there emigrated 
to Wolcottville, now Conn., 
a journeyman toolmaker, Henry 
Hendey by name 

For he had imagination and vision far 
beyond his time. He wasa pioneer. He 
did not slavishly follow precedent- he set 
it. He did not copy—he originated And 
in the pure artistry of his origination, he 
unconsciously produced basic machine 
Backed only by character and persistence, designs, followed to this day. 


(HENDE 


There was little to distinguish him from 
any other lad of the day Yet today, the 
products bearing his name are universally 
acclaimed wherever man and metal com 
bine in fashioning metal 


MACHINE CO. TORRINGTON, CY 


To reprint this 25-year-old Hendey advertisement 

is not to dwell on our past, but to reaffirm the principle of 
our founder — to look forward with “imagination” and 

act with “vigor.” Though we are proud of our 80-year history, 
we are ever conscious of the fact that only by producing 
the best in machine tools in the future will we 

and our nation survive. 


15 IN, FRICTION SHAPER —1875 
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HENDEY SHAPERS 


Hendey precision shapers cover 
a range which makes them a 
necessity for modern tool rooms 
and production shops. They are 
available in 12”, 16% and 20” 
sizes, for both standard and 
heavy duty work. 


HENDEY LATHES 


The full line of Hendey pre- 
cision engine lathes includes 
light, medium and heavy 
duty models in a wide vari- 
ety of swings and bed 
lengths. All Hendey lathes 
havehardenedand precision- 
ground bed ways. 


The Present line of Hendey lathes and shapers 
indicates the advanced thinking of Hendey designers. 
What is in store for the future? We can confidently 
predict that Hendey will keep pace with electronic 
devices for the best in drives and controls. Advanced 
engineering by Hendey is worth watching — and must 
be watched if you are to gain the profits available with 
the latest time- and labor-saving features on accurate 
lathe and shaper equipment. For complete information 
and prices, contact your nearest Hendey office. 
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The Modern Hendey Plant 


The Hendey 9” x 24” Tool and Gage-Makers’ Lathe 
with Electronic Motor Control 


This new Hendey machine, equipped with a 
Hendey Electronic Drive Unit, provides quiet, 
continuously variable speed and smoothly oper- 
ating drive. Its outstanding features include 
simplicity of design, wide-range stepless speed 
control, close speed control under changing 
load, full torque at high speeds, rugged construc- 
tion, quick heating of tubes, dynamic braking 
and rapid reversing, quiet operation and con- 
venient, simple controls. 


The Hendey No. 2 Lathe 


An up-to-date lathe that fills the need for accu- 
rate turning and thread cutting where power 
requirements do not need a geared -head lathe. 
Has hardened and precision-ground bed ways. 
Rated size, 14” x 42”. Actual swing over ways 
1646". Swing over cross slide, 1044". Distance 
between centers, 42“. This lathe incorporates 
the convenience of a modified cone head drive 
with final clutch control for spindle speeds, four 
through a cone belt and four through back gears, 
eight speeds in all; 30 to 1142 R. P.M. 


Rd 


The Hendey 18-speed 16” Lathe 


This masterfully designed geared - head precision 
lathe has a dominant note of simplicity, compact- 
ness and clean cut lines. Full width end for motor 
compartment is hinged, and can be swung fully 
open to the left for inspection of motor and 
belts. When open, the end door for feed gear train 
exposes ample space for making gear changes, 
etc. Swing over ways, 18144"; swing over cross 
slide, 10“; center distance, base length, 30”; base 
bed length, 6’ 10”; No. of spindle speeds, 18; 
high range of spindle speeds, 16-1,000; low 
range of spindle speeds, 10-652. 


THE HENDEY MACHINE COM 
PA 
MAIN OFFICE & PLANT: TORRINGTON, oueke 


OFFICES: New York, Chicago, Boston, Detroit. 
Rochester, Los Angeles, San Francisco 
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Shop Favorites For Many Years 


MILLING 
MACHINES 


Designed for ALL: 


MILLING - DRILLING - BORING 
AND LOCATING OPERATIONS 


Ideal for: 
TOOL ROOM or HIGH PRODUCTION 


~< 
4 j 
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With INDEX you get 
accuracy at low-cost 


@ Precision milling, drilling. boring and 
locating operations are often very costly 

. . But they need not be if you put all 
your jobs on Index machines. 


+ With Index you get all the quality fea- 
tures necessary for high precision work 
at a price so low it will amaze you. 


These rugged, versatile machines have 
been saving money for economy-minded 
production men for nearly twenty years. 


' Thousands are now in use giving easy, 
Q satisfactory performance to their opera- 
‘tors and economical operation and main- 


tenance to their owners. 


i 


@ For complete information and spe- 
cifications on these three versatile 
machines 


WRITE « WIRE « PHONE 


Bulletins No. 60 - 55 - 40 


MILLING 
BORING 


HORIZONTAL MODEL 60 


One of the simplest and most efficient ma- 
chines on the market today. It has been 
designed with the needs of the average tool 
room in mind: Compact and with all oper- 
ating parts enclosed yet readily accessible. 
Its rigidity and low maintenance cost make 
it highly suitable for production shops. All 
controls are conveniently located for ease 
of operation. 


DRILLING 
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VERTICAL MODEL 40 


Filla the bill where wise economy is an 
essential factor. The improved spindle gives 
nine speéds, 125 R.P.M. to 2250 R.P.M., af- 
fording ample range for al] operation. The 
control mechanisms of both spindle and 
table are highly simplified for ease of opera- 
tion. With the addition of the Right Angle 
Milling Head, intricate parts can be com- 
pletely machined without removing or 
te-setting the work. 


Mechanic 


VERTICAL MODEL 55 


A large capacity versatile machine. One 
horsepower head, heavier quill and spindle 
and increased speed and feed range make 
this machine adaptable to carboloy cutters 
on the milling of non-ferrous metals. The 
massive column and knee assembly makes 
possible the machining of the heaviest jobs 
ordinarily found in tool and die shops. 


Jackson, Michigan 
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ATTACHMENTS 


AND 


ACCESSORIES 


FOR 


INDEX Milling Machines 


ROTARY TABLE 


Designed for use on Index Vertical or Hori- 
zontal Milling Machines. Equally useful on 
other types. 


T-BOLTS, NUTS and WASHERS 


Heat-treated: Y2°°— 1%, 2, 2%2, 3, 3%, 4 
and 5” lengths. 


VISES 


Adjustable to any angle .. . Can be re- 
moved from swivel base .. . Removable 
jaws. 


ARBORS 
For Model 60 Horizontal! Mill .. . Available 


in various lengths and diameters. 


DUPLEX COMBINED BORING and 
FACING HEAD 
Gives power feed for facing or under- 


cutting. Bore, turn, face, under-cut, or 
groove all in one set-up. 


RODS and INDICATORS 


For extreme precision in locating. Trays 
for rods and covered cases for indicators. 


RIGHT ANGLE MILLING HEAD 


For right angle end milling—horizontal, 
milling, drilling, boring, etc. ¥2"° shank or 
smaller. 


Plus many other accessories designed for 
or approved by INDEX 


Write for Accessories Bulletin 


INDEX MACHINE CO. 


547 N. MECHANIC ST. 
JACKSON, MICHIGAN 
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ahead? 


There will be changes, of course. But whatever they are, 
you will find Gisholt engineers and equipment in the forefront 
of the new developments—ready to help you solve 
your problems and cut your costs. That is why thousands 

of manufacturers, the world over, have learned 


to rely upon this slogan: 


Look ahead...Keep ahead 
with GISHOLT 


THE GISHOLT ROUND TABLE 


represents the collective experience of 
specialists in the machining, surface fin- 
ishing and balancing of round and partly 
round parts. Your problems are welcome 
here. 


GISHOLT MACHINE COMPANY 
MADISON 10, WISCONSIN 
TURRET LATHES « AUTOMATIC LATHES + SUPERFINISHES + BALANCES « SPECIAL MACHINES 
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— MACHINES — — 


Including 


THREAD MILLING MACHINES 
PINION AND GEAR CUTTING MACHINES 
SPECIAL MACHINES DESIGNED AND BUILT TO ORDER 


SMALL DIAMETER CUTTERS AS USED ON STANDARD 
WALTHAM MACHINES OR OTHERS OF SIMILAR SIZES 


CYLINDRICAL SUB-PRESSES 


Write for descriptive bulletins and further information 


— WALTHAM MACHINE WORKS — 


HIGH STREET WALTHAM, MASS. 
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You can produce the kind of work shown here faster 
and more economically with Sheffield Crushtrue Dress- 
ing Devices, and Crushtrue Dressing Rolls. 


Dressing the grinding wheel by Crushtrue equipment 
(1) is very much faster than diamond dressing, (2) 
increases the cutting capacity of the wheel, (3) greatly 
reduces generated heat in grinding, (4) minimizes the 
tendency of the wheel to “load up” (5) reduces the 
actual grinding time as much as 75%. 


Idler, Motorized and Self-truing Crushtrue Devices are 
available. Your selection will depend upon the work 
you do and the grinding equipment you have. 


Crushtrue rolls for standard threads can be shipped 
immediately from a Sheffield “bank.” Rolls for special 
forms for users engaged in long run production 
schedules can also be included in this stock on hand. 
Users send in rolls to be reground and immediately 
replacements from Sheffield’s bank are forwarded at 
nominal cost. This relieves the user from the expense 
of ever having to buy new rolls. 


Write for information on the Sheffield “Crushtrue 
Roll Bank” and specifications on these Crushtrve 
Devices. 


Production and 


Grinding 


Cut Costs 


corporation 
Deyton 1, Ohie, U.S. A. 
SAGES +» MEASURING (INSTRUMENTS « MACHINE TOOLS 
CONTRACT SERVICES « THREADING TOOLS 
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es. was what ALLIS-CHALMERS 
asked for and got from NILES 


Allis-Chalmers engineers wanted something special in machine tools. 
They wanted a 30-foot boring mill with “advanced control and speed 
range concepts which would anticipate the future... remain modern 


for decades.” 


Today, that Niles-built boring mill is hard at work in Milwaukee. 
A success? .. . just read what Allis-Chalmers has to say: 


“Niles Tool Works translated Allis-Chalmers’ desires into a 
machine which has fu//ly met its high expectations. 


In spite of the machine's vastly more complicated design, it 
is felt that its ruggedness and reliability will equal that of the 
40-foot mill built by Niles in 1928, which has been in con- 
tinuous operation at Allis-Chalmers for 23 years.” 


Results like this are typical of the experience of Niles users. So, if 
you need machine tools with special features... with unusual versatility, 
strength and ruggedness... with long life—come to Niles. 

In the Niles standard line there are vertical boring mills to 43-feet, 
side-head mills to 54-inches, 6-inch horizontal mills, planers to 15-feet, 
lathes to 120-inches. Each is a brute force machine with a precision touch. 
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HAMILTON DIVISION « HAMILTON, OHIO 


American Machinist e MID-NOVEMBER, 1952 


It’s one of the 
MOST VERSATILE machines 
ever built! ...... 


@ Electrical control of all movements except 
where hand setting is desired. 

@ 45-degree motor-operated swivel of bor- 
ing bars 

@ Four station electrical control 

@ Detachable milling head 

@ Automatic warning of incorrect lubrication, 
etc. 

@ Maximum swing — 30-feet, 5-inches 

Mox. height under tool —17-feet 

@ Bor travel — 10-feet 

Write for the technical paper describing this Niles 


30-foot boring mill and other large Niles mills in- 
cluding the 43-foot mill. 
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SWISS-T) PE 
Borns 


From your Strohm auto- 


matics come precision 
parts, produced at high- 
speeds with amazingly 
adaptable ratios for dif- 
ferent operations. Engi- 
neered Western Ger- 
many. Moderately priced! 
Prompt delivery! 


IMMEDIATE DELIVERY 


For Information and Specifications Consult Dept. A 


Seme territories open for 
top calibre reps contact Exclusive distributors 


— HOFMANN 
SLOKVIS EDERA 
635 59th Se. New York, N. J. CO., INC. 


N. J. Plant: UNion 3-1300 
NYC: LOngacre 5-5770 | fe 95 MADISON AVENUE, NEW YORK 16, WN. Y. | 
Telephone MUrray Hill 3-4935 
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Battery of 12.3% ond machines 
nese machines are tavor because the 

SPINDLE DIAMETERS FROM 
2-9/16"—8 
a 
| 
Ei7s 


( 
l 


AT MINIMUM cost 


JONES & LAMSON 
AUTOMATIC THREAD GRINDERS: 


Produce threads of better quality and more 
uniform finish 


Reduce handling cost 


Eliminate costly rethreading after heat 
treatment 


Eliminate expensive retooling when specifi- 
cations change 


Reduce cost of gage maintenance 
Built-in accuracy and automatic features, 
make any of these machines a paying invest- 
ment for toolroom or production line. 
Automatic wheel truing 
Automatic infeed on successive cuts 
Automatic sizing 
Rheostat wheel speed control 
Diamond or crush dressing of wheels 
Multi-ribbed threading 
Right and left hand threading 


a ==> When measuring the value of a 


thread grinder remember the extra 
benefits of J & L top-flight con- 
struction. Write Dept. 710-AM 

for illustrated catalog. 


oo. grinding with either single or multi- 


on relatively small parts. 


The Pochine is extremely versatile and is used 
on run jobs on a great variety of preci- 
parts. Single of multi-ribbed wheels 


of work from small to large heavy ports. 


“er The oe. ine is used for grindirg threads ona 


aa ribbed wheels can be used. 


Since 1835 


JONES & LAMSON MACHINE CO., Springfield, Vermont, U.S.A. Dept. 710-AM cout 
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Turchan 45° Lathe Attachment 


N ow and in the years ahead you'll 

need the efficiency, speed, material 

saving and reduced labor costs obtain- 

able with Turchan duplicators. Out- 
“sovustontnt standing is the highly favored lathe , 
\ attachment shown at left and below. It i 
gives one machine the ability of three. 
The Turchan replaces the regular cross 
slide, operating at a 45° angle to the 
work, Tracer-controlled cutting tool 
takes uninterrupted cuts automatically 
in precise conformance to the model or 
template. Square or tapered shoulders, 
radii, grooves, bevels, undercuts and 
facing goes as easily as straight work 
to + .001”. Extremely smooth surface 
finish, in many cases, eliminates 
grinding. 


Any size, make or model 
standard lathe can be 
equipped with this Tur- 
chan single 45 attach- 
ment. There is also a 
dual 45° (other page, 
lower right) which 
actually doubles tool 
approach to the work, 
thereby doubling pro- 
duction and savings as 
well, especially on intri- 
cate jobs 


Experienced management 
recognizes Turchan equip 
ment as the most advanced. 
most accurate on the market 
0 will pay you to investigate 
let Turchan prove whot it can 
do for you 


. 
: 

‘ 

= 

uPti 

| 

MODEL HOLDERS 

~ \ 

MANUAL 

| oF cur 
CYUNDER 

E ( 75th anniversary issue 


@ There is a Turchan attachment to convert @ Greatly expands the variety of operations. 
any standard machine to automatic duplicating. @ Handling and set-up time reduced over half. 

@ Users report 80% to 600% saving in costs. @ Accuracies to .001” plus finer surface finish. 

@ Intricate profiles and contours made easy. @ Completely eliminates chance for rejects. 

@ No special forming tools or skilled help. @ Instantly reconvertible to manual operation. 


. While producing this irregular contour, the » Contouring of unusual shaped washing machine 
S a A p | N G tracer guides the varying height of table. Result: M | [ L | N G port to close tolerance. Turchan method cut 


* foster, automatic precision control 


time to ‘s of conventional woy. 


Standord planer gains versatility with the Turchan duol 45° attochment machines shoft 
LAN | N G Turchon attachment; machines contours of a TURNING and foces disc of this jet engine port in the 
* blower section as easily as straight work. * same set-up. Simplifies oll difficult jobs 


TELL US YOUR PROBLEMS: Send a blueprint or model of job with specifications for on Write for New 
estimate. Give make and model number of machine. Our engineering department is at your service, 
without obligation, to show you how to do better work, faster, ot lower cost. 20-Page Catalog 


produce work, faster, better | 
4 
4 

| 

; p 
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‘The name Rivett is wncbuthet all over 
‘the world as symbolic of extreme acen- 
racy. Its toolroom lathes, plain cabinet 
lathes, hand turret lathes and grinders are 


used where precision is required. 


Rivett 1020S is an 


Inscrument Lathe and an Engine Lathe 


i double-duty machine, combining the 
feather-touch sensitivity of an imstrument 


lathe with chat heavy biting ruggedness 


which carbide cutting tools require 


es for any turning within its 12 


swing and 20” centers. 


etierial grimiet, end wheelhead 
“ngwhyela for quick conversing. 
Hole co dia.» <xcorna! 42" aia. 


Gh can use other lathes... employ other types ot metal-working 


machines... but on no other tool can you get so much production 


with such fine precision as on a Rivett! 


75th anniversary issue 
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0208 
Rivert in tweet 


Precision to the machine Man means 

built-iq quality, which should endure for many 
produce very accunse pieces for end- 
exacting uses. This quality must be pro- 

vected by sturdy design, since and sur- 


Rivett 84 is an accurate small 
hole grinder which converts 
quickly and easily for external 
grinding. Ideal for the diver- 
sified work in a toolroom and 
die shop. Hole and external 
to 3° dia. and to 4” length 


Rivett 918 “Steelway 

inet Lathe has the ve 
ity to produce a tool 
part im a traction ¢ 
time required to set 


to produce duplicate 
with toolroom prec 
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acting work is perf 


larger, cumbersome ma 
chine. It is also furnished 
with turret and cross slide 


LATHE & GRINDER, Inc. 


Dept. AMRS, Brighton 35, Boston, Massachusetts 


For More Precision Work RELY ON RIVETT LATHES AND GRINDERS, The Master Cratteman’s Mester Tools, 


Rivett 608 Screw Curing Lathe is a sensitive, 
85” swing, back-geared lathe, taking com 

assortment of finely-made attachments, Used 
in every instrument and tool shop where ex- 


strength ate demanded: by indusrty 
ivert likes to think as ic 
builds machine tools for you to ran ‘with lean i 
effort for years to come, it tries to keep in mind 
the end use, “More Precision Work”, 


Cab 
rsatil 
room 
the 

up a 


parts 
isi0n. 


Eis: 


th such fine occuracy thot » 
to quorantee their P mple: 
the Bivert 608 wal 
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Bardons & Oliver Tur- 
ret Lathes in action AR i % 
at Continental Ma- 


chines, Inc., total 

twelve. Nos. 2, 3, 5, ee = «1134 WEST 9th STREET 
7 Ram Type; also 21B 

Saddle type turret 

lathes are all in use 

at Continental. 
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OLIVER. Enc. 


CLEVELAND 13, OHIO 


To quote direct from Mr. J. W. Wilkie, President of 
| Continental Machines, Inc., “If gives me pleasure 
to advise you that our Bardons & Oliver 

) equipment has given us most efficient service 

including extremely low maintenance cost 
and the ability to produce short and long 


Photo, courtesy Continenta] Machines, Inc. 


runs within precision tolerances.” Continental 
Machines, Inc., manufacturers of the DoAll precision 
surface grinders and the complete line of DoAll Band 
Machines, reports these excellent results with Bardons 
& Oliver turret lathes. Continental Machines, Inc., 
have been enthusiastic users of Bardons & Oliver 
turret lathes for over ten years. 


--- WITH BARDONS OLIVER 
Lathes 


“PRECISION TOLERANCES ON BOTH 
SHORT AND LONG RUNS” 

{ “EXTREMELY LOW MAINTENANCE COST” 

“EFFICIENT SERVICE” 
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CINCINNATI BICKFORD SUPER SERVICE 
RADIAL DRILLS 


36 Speeds 18 Feeds Also High-Speed, All- 
Geared 9 Column 


Built in sizes from 
Col Radial Drills with or 
4° Arm 


umn to 12° Arm with 
26 Column, inclusive 


CINCINNATI 


ie 
a8 


; 
delivery to the spindle, and central- 


Double Housi 


Double Housing 
Openside Unit He 


designed for heavy duty carbide 
machining and h | 
ice. Write for Bulletin 


BY UPTON BRADEEN ANO JAMES, 


Downtime BECOMES 
woduction lime 


with the 


NEW MATTISON DUPLEX 


@ That's what happened at The Ingersoll Milling Machine Co., 
where modern shop equipment is playing an important part in meeting 
greatly increased requirements for Ingersoll milling cutter blades. 


They say “The pieces being ground in these pictures are Maxel steel 
shanks for carbide-tipped milling cutter blades. 


On these particular blade shanks, .050 stock is removed on the Mattison 
Duplex. A wide variety of blades and shanks are ground on this machine, 
with stock removal ranging from .020 to .200. 


The two Mattison Duplex machines which replaced three single-table 
standard type grinders are doing more work than the three replaced 
machines. By placing a single ring of blades around the outside of the 
30” diameter chuck, the operator is able to maintain continuous grind- 
ing. If more blades were put on the table at one time, the blades on the 
other table would be finished before he was ready to unload them. 


The time saving in rough grinding these blades on the new Duplex 
machines is 50 per cent, compared with the old machines. In other 
words, 500 blades can be produced in half the time formerly required. 
Greater power and faster action account for some of this difference. 


MACHINE 


The new Mattison Duplex Grinder is 
really two machines in one, being 
equipped with two rotary tables or 
chucks instead of one. On many classes 
of work, one operator with this ma- 
chine can turn out as much work as 
was formerly done by two machines 
and two operators. See example to the 
left. Downtime is practically eliminated. 


An analysis of your grinding work 
will very likely disclose many jobs 
that could be very profuably handled 
on a Mattison Duplex. For further 
information write for a free copy of 
145-3RM our sew circular on this 
machine. 


WORKS | 
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Being a collection of tangible 
and intangible ideas about 
things, mostly connected with 
American Machinist, jotted 
down by Executive Editor 
Tangerman, whose nickname 
is “Tange”. The column will 
appear from time to time in 
regular issues. 


When an editor starts to plan a 
commemorative or theme number, 
he has all sorts of dreams, most of 
them centered around creating 
something magnificent and origi- 
nal, full of scintillating ideas that 
will stop and startle all beholders. 
But paper is paper, and ink is ink, 
and cost is cost. That limits him 
physically. Then time begins to run 
out, ideas refuse to jell, tradition 
gets in its licks, and protocol be- 
comes involved. That limits him 
mentally. 

Reminds me of my eldest when 
he first began to whittle. Each new 
piece of wood was transformed into 
a boat, a dog, or a person in his 
mind’s eye—but each eventually 
turned out to be a flattened and 
pointed stick, and he’d say dis- 
gustedly, ‘‘Guess it’s gonna be an- 
other knife!” 

The present author has been in- 
volved, closely or remotely, with 
To make this improvement without burdening the operator dozens of special issues, three of 
—in fact to make it easier for him—is the chief advantage them anniversary numbers. And 
of the new Sibley Model ME-25. we've examined many more. Most 

The variable speed drive, the big 21'/2” swing, the extra of them turn out to be “another 
large table, the convenient speed controls, the handy tach- knife”—a history of the magazine 
ometers, all combine to make this 1” capacity, medium and its service through the years, 

milestone statements from key men 
in the field about their specialties, 
congratulatory messages, and so on. 

This is printed on eXpensive-look- 

ing stock, illustrated with pretty 

“(and frequently useless) pictures, 
¢* surrounded by as much advertis- 

ing as the salesmen can garner, and 

wrapped in an impressive cover. 

Recipients are awed by the size and 


Work-handling consumes more time than work-cutting in 
producing many jobs. Reducing manual effort by one-half 
may increase production more than by faster cutting speeds. 


weight machine a production advantage in any shop! 


SIBLEY MACHINE & FOUNDRY CORP. 
Dept. AMS. South Bend 23, indiana 
Send Catalog No. 70. 

Name Title 
Company 

‘Address 

City State 
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“BEST BY ANY TURNING TEST” 


in the toolroom and on the production line. 
Write to Dept. 710-AM for complete infor- 


mation and performance data. 


Jones & yom turret lathes are BUILT and 


POWERED TO PRODUCE 


MORE CHIPS per tool 


MORE PIECES pet hour | 
MORE PROFIT per ib... than any turret lathe of comparable size! | 


RAM TYPES: Bar, 1'4" to 442", Chuck, 10” to 12”. SADDLE TYPES: Bar, 2'2” to 5", Chuck, 12” to 18” 
J O N F Machine Tool Craftsmen 
(xl Since 1835 
JONES & LAMSON MACHINE CO., Springfield, Vermont, U.S.A. Dept. 710-AM = RRET LATHE DIV. 
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GOSS « DELEEUW 
AUTOMATIC 
CHUCKING 
MACHINES 


The Goss & DeLeeuw "One-Two- 
Three” Chucker differs from the 
conventional machine in that it 
provides the means of machin- 
ing more than one end of a 
piece in a single handling in- 
stead of requiring several han- 
dlings and set-ups. A worth- 
while gain in production time is 
assured. 


In the “1-2-3”, work is gripped in 
chuck and all ends machined either in 
sequence or simultaneously. Goss & 
Deleeuw and only Goss & Deleeuw 
offers this feature in a standard 
chucking machine. 


A tew typical pat finished on this 
machine are shown here. Write for 
detailed description send sam- 
ples of your work for time and cost 
estimates. 


MACHINE COMPANY, KENSINGTON, CONN., U.S.A 


trimmings, and hoist the issue to a 
prominent place on their book- 
shelves 


But nobody reads it. 

That's why we began, a year ago, 
to try to figure out something dif- 
ferent, something that would be 
useful, and practical, for our 75th 
Anniversary Number. In troubled 
times like these, looking ahead is a 
tough job, but a vital one. So we 
felt we could help most by provid- 
ing a crystal ball, as little clouded 
as we could make it. We figured no 
one man could—or would, if he was 
smart — draw the future picture 
even for his own field. Thus we 
went out to ask everybody we could 
what he saw ahead, with the prom- 
ise that we'd combine the ideas in- 
to an anonymous forward look. No 
company policy statements, no 
propaganda for next-year’s models, 
but an engineering forecast as un- 
biased as we could make it. 

That was a year ago. Since then, 
we're wiser—but not sadder. We’ve 
been very much impressed and 
pleased by the willingness of many 
engineers to talk off the record, to 
go beyond 2x2, to suggest addition- 
al places to hunt. The editors be- 
gan to resemble terriers, tearing 
out here or there for a fact or two, 
then rushing back to get their regu- 
lar work done. The midnight oil be- 
gan to be burned well before vaca- 
tion time. 


Thus men opened their minds to 
us. 

But what of the physical shape 
of the issue? That's a different kind 
of job, and means working with a 
different group of people—artists, 
visualizers, paper men, and print- 
ers. 

First we figured we should try 
to show graphically how tremen- 
dously the country has developed 
this last 75 years, because it’s that 
development that makes our 10- 
vear forecast possible. That we'd 
do with some words and many pic- 
tures. 

Then we could go on to forecast 
both the economics and the tech- 
nology, subdividing the latter by 
process. The economic forecast 
could have charts and tables, but 
the technical parts would have to 
stand on the value of their words. 
Photographs show today’s 
technology, sketches require exact- 
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NDUSTRIAL FILTERS 


‘ 


MONEY « SAVE 


> 


“SWASEY 


@ THIS STORY, typical of numerous 
Delpark case histories, comes from the 
Warner & Swasey Company, the 
world’s largest manufacturer of turret 
lathes. 

Work scratches on machine ways, 
a caused by grinding wheel particles 
ee returning to the work in unfiltered 
. coolant, caused much extra work and 
: reduced vital production. Additional 
ff equipment, to increase production, was 
being considered at a cost of $36,000. 


Improvements made through the use 
fe of three Delpark Filters increased pro- 
duction to such an extent that plans to 
purchase additional equipment were 
cancelled, at a substantial saving in 
capital investment to the customer. By 
supplying the grinding wheel with 
clean, filtered coolant for free, fast-cut- 
ting action, production quality was 
not only increased but expensive down 
time previously required for sump 
cleaning was eliminated. 


Each filter uses fifty yards of filter 
material per month at a cost of $6.75 


per month for filter material. PATENTS 
PENDING 


This case history is being repeated i 
in numerous industrial plants through- 
gs out the country where Delpark Indus- 5 

trial Filters are supplying fine indus- % 
iy trial filtering. 


Let a Delpark Industrial Filtering 
Specialist show you the facts on the 


finest in Industrial Filtration. Write INDUSTRIAL FILT RATION 


for more complete information. ‘ a 
Backed by 30 Years Experience in Industrial Filtration 


sve 


> THE CINCINNATI 
Wet Abrasive Cut-Off Machine 


CUT-OFF TIME! 


Cut any metal, solids or tubing, 
fast and accurately! Capacity 
up to 2%” in solids, 3%2” 

tubing. Straight or angular cuts 
up to 45 . And look at these 
speeds: 2” bar stock in 15 
seconds ... 2” tubing, 3/32” 


wall, in 10 seconds... 2” angle iron, 
"thick, 45 angle in eight seconds. 
Special features include Cincinnati's 
exclusive water nozzle, insuring pro- 
per coolant flow for longer wheel life; 
and foot-operated vise, freeing oper- 
ator's hands for faster production. 


Write today for 
Bulletin "52-2 


M 


t s of a 


lee. 


line of Electric 


Drills, 


Grinders, Buffers and Portable Tools. 


THE CINCINNATI ELECTRICAL TOOL co. 


. Division of THER K LeBLOND MACHINE TOOL CO. 


CINCINNATI 


OO. S.A. 


Thoroughly explaining the methods 
of engineering mathematics 


dimensional analysis 
the Buckingham pi theorem 


form they need it 


MATHEMATICS 


ful illustrative examples 


with special 


ar 


Here is an outstanding, quick-reference manual for engineers, 
giving in a single volume the mathematics they need in the 


FOR ENGINEERS 
By RAYMOND DULL and RICHARD DULL 
Webster-Chicago Corporation 


This book explains and demonstrates every phase of 


This revised Third edition includes much added ma- 
terial— including chapters on differential equations and 
attention given to 


ite applieatio 


edition 
illus. 
Ste THIS BOOK 10 DAYS FREE 


Hill Book Co, Ine 


1 


mathematics the engineer is likely to meet alge- 30 WwW os St. NYC (36) 

braic notation, determinants, and linear equations & bull's MATHEMATICS FOR 
10 days’ examination on ap 

through differential caleulus e analysis, integra- prov i oI will t $7.50 plus few 
cents for dolivery, or ve book postpald 

tion, summation, ete It shows you methods for solving We pay for delivery if you remit with this 

everyday problems quickly and accurately, with help- coupon—same return privilege 


Name 

Address 

Zone Stale 
Company 

FA WA-32 


| 
iz 
| 
(Print) 
| 
| 
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offer applies te U. S. only. 


ness that no man can yet provide. 
So we decided to ask works 
managers what they wanted in 
forthcoming equipment, and to 
summarize their answers in ap- 
propriately placed boxes. Beyond 
that, our art staff came up with 
some new techniques for decora- 
tive elements. All in all, we thought 
the words would be well presented 

Of course the information the 
editors garnered wasn't limited to 
the content of this issue. One en- 
gineer wanted suggestions on how 
to thread eight tiebolts 50 in. in 
diameter, 74 ft long, and weigh- 
ing a ton a foot. (One idea would 
be to suspend each over a boring 
mill on a center, then rotate the 
table carrying a single-point tool 
fed upward to suit the helix.) After 
he gets them threaded, he’s won- 
dering how to get them into the as- 
sembly vertically 

A research and development en- 
gineer explained that he figures 
farming is due for the greatest 
mechanization in the next ten 
years. He assumes farms will grow 
fewer and larger, for economical 
operation. So he’s designing a ma- 
chine that will dig up the ground to 
any desired depth, mix it thorough- 
ly, analyze it, add necessary chem- 
icals to suit the desired crop, then 
put it down again 
wheeling ballast cleaner with add- 
ed gadgets. The farmer can hitch 
his seeder on the back and forget 
separate plowing, harrowing and 
fertilizing operations 

The same man is thinking of the 
economic waste represented by the 
graduate in agriculture who goes 
back home to the farm and spends 
too much of his time piloting a 
tractor, which exercises his tail 
rather than his head. The solution 
for that one is a remote-controlled 
tractor, sensed by radar from a cen- 
tral tower in which are inter- 
changeable templets of surround- 
ing fields, so the tractor is guided 
around the field electronically 
and shut down automatically when 
its job is done, while a signal goes 
to the graduate to come change 
templets. And after recent news 
reports of guided-missile bombing 
in Korea we know the idea 
will work. 


sort of a free- 


But it was our birthday, too. 
To give a little of the flavor of 
the magazine, and do it usefully, 
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HERE’S YOUR ANSWER 


The Baush W-8 Drilling Machine 
illustrated is drilling 17 — 34” diameter 
holes, in one operation, in CAST STEEL. 
Baush W-Type Drilling Machines 

have always been known for their time-saving operation, 
rugged construction, and an ability to handle the 

heaviest jobs day-in and day-out — and do it for years 
with minimum maintenance. 

Unit shown is equipped with a 30 H.P. Spindle Drive Motor, 
has a 24” x 30” rectangular, joint-driven type head with — 
master-bored cluster plate that is bored for, and furnished 
with, 17 — 3” diameter slip-sleeve type spindles. 

Part being drilled is loaded into work-holding pallet as 
shown in photo. Pallet is located and clamped in each 
machine proper, as a progressive sequence of operations is 
performed on this part while it travels through a battery 

of different units — of which the W-8 Unit shown is one. 


MACHINE TOOL CO. 


SPRINGFIELD 7, MASSACHUSETTS 


Write, wire or ‘phone your drilling problems to us. 
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SAVE MANHOURS AND MONEY 

the original Roto-Finish processes 
completely eliminate hand finishing in 
most instances. GET ABSOLUTE UNI- 
FORMITY ... in any quantity. 
MAINTAIN exact tolerance on pre- 
cision parts. CUT FINISHING costs 
as much as 80°) . . . this fact has been 
proved many times in actual installa- 
tions. LOWER INITIAL AND MAIN- 
TENANCE costs... you need only 
one Roto-Finish machine to replace sev- 
eral manual grinding or polishing ma- 
chines. No exhaust system is ever re- 
quired 


ENGINEERING 


ARANTEES RE LTS! 


Send a few unfinished parts to us .. . 
plus a finished part for a guide, (or 
we'll be glad to pick them up from your 
plant) for a “no charge’ demonstra- 
tion. Then sit back and let us prove 
that Roto-Finish will finish your parts 

. to your specifications . . . and 
save you time and money. We guar- 
antee that you can get the same results 
in your plant that we produce in our 
laboratory. There is no obligation for 
this service. 


Write for fact - packed 
Roto-Finish Catalog for 
complete information. 


Dw.45-36-2 


as a sort of birthday present to 
readers, we decided to pick and 
choose some ideas from our most 
popular departments. When we got 
them organized, we found the total 
was something over 250, all of them 
practical and useful—just as solid 
and substantial as other portions 
are visionary. Here, again, the il- 
lustrations were no problem. 

Of the covers, the arrangement, 
and the like, we've spoken else- 
where. Suffice it to say, we think 
they're different enough to attract 
your attention. And of the rush, 
misplaced and lost sleep and vaca- 
tions, we'll say no more. Either 
they're obvious in the finished job, 
or no protestations of ours will 
make them so 

We just hope you like it—and 
read it, and read it again—and that 
it helps you do a better job. And 
that, ten years from now, the edi- 
torial staff can say proudly that we 
were, in general, right 

—Tange 


The Night Man 


The orders are coming in bunches, 
and the castings pile up on the 
floor, 

The big shots convene, around my 
machine, so I can’t walk around 
anymore 

I thought it was bad when it started, 
but I didn’t know what was in 
sight. 

'Til I found they had hired a novice 
to run MY machine every night 


Now this kid is just fresh out of 
trade school, and could talk about 
theory for days 

But he always leaves grease on the 
handles, and he never puts oil on 
the ways. 

’Though I've run this machine since 
they bought her, and know al! the 
tricks in her store, 

Since they hired this fool, she just 
balks like a mule, and I can’t hold 
a size anymore. 


Now, I’ve studied machines since my 
early teens, and my knowledge of 
shop work is clear, 

But the things that it took me a 
lifetime to learn, he claims to 


FOREIGN REPRESENTATIVES: CANADA — Windsor — Roto-Finish Canada Limited * have learned in a year. 

ENGLAND — london — Roto-Finish Limited — 39 Park Street — Mayfair * AUSTRALIA 

— Melbourne — A. Flavell Pty, Lid. * HOLLAND — Delft —N. V. Roto-Finish Maatschappij could stand and beast 

— Rotterdamse — WEG 370A * AUSTRIA, GERMANY, SWITZERLAND — Frankfurt aM. ing, but my pride has been shat- 

— Metoligeselischaft A.G., Germany + ITALY — Milan — Societa Roto-Finish a RL. — tered to see, 

Sesto S. Giovanni — Viale E. Morelli 31 * FRANCE — Paris — Sociote Roto-Finish, 70 That his setups are better than mine 

rve de la Republique Puteaux (Seine) * BRAZIL — Rio de Janeiro — Commercial E. are, and he's turning more cast- 

Industrial de Formos Werco, Utds. 4 
ings than me 

+ 


—S§ F Perkins, Jr 
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“May Help You Solve Your 
Production Problems 


If your problem is how to meet newer, more exact 
specifications on bores and shafts, you'll want copies of 
these booklets. They tell you how alert manufacturers are 
improving their products by honing ... making them 

last longer and run smoother and cooler... making higher 
speeds permissible . . . all by using Sunnen Honing to 
produce smooth, accurate bushings and bores, as well as 
spindles, shafts, plungers and similar parts. 


Cose Histories 
Use the coupon to get your free To: SUNNEN PRODUCTS COMPANY — if 
copies ven helpful booklets. 7996 Manchester Ave., St. Lovis 17, Mo. 
No obligation | Please send me all 7 of the booklets. 
‘ i Please send me the following booklets 7 
No. 50 No. 51 No. 505 No. 57 J 
' No. 55 No. 58 No. 60 
SUNNEN PRODUCTS COMPANY 
n 
7996 Manchester Avenve St. Lovis 17, Missouri 
Canadian Factory: Chatham, Ontario i Address 
1 City Zone Stote 
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CLEVELAND 


Check with Cleveland first if you 
have a tapping problem. Cleve- 
land engineers have solved 
hundreds of problems like these. 


For a munitions maker we designed a Cleveland 
Tapper which taps two 20MM shells per machine 
stroke at the rate of 1180 pieces per hour. It uses 
a stroke of 2” cutting at a spindle speed of 
420 RPM at 68 SFM with a tapping cycle of 36 
turns or 5.1 seconds plus 1.0 second for the table 


index 


SWEEPER BODIES 


For a leading appliance manufacturer Cleveland 
engineers designed a Cleveland Tapper to tap 
four 10-24 and one 6-32 holes in the top face 
of the main casting and five 10-24 and two 8-32 
holes in the bottom face... both sides simultane- 
ously ali with lead screw controlled spindles for 
complete accuracy. 


Cleveland engineers designed and built a Cleve- 
land Tapper which turns out 3.5 rocket bodies 
at the rate of 100 pieces per hour. Cleveland 
Tappers are saving priceless man hours on de- 
fense and civilian production jobs 


) 


1 » Mr. Lead Screw says: 


IT Only a Cleveland Tapper offers you ALL 
| the features you want...Quickly changed 
spindle speeds... Heat treated alloy spin- 
dies... Precision depth control... Super 
Sensitive clutch ... Positive coolant and 
lubricant supply. Check with Cleveland 
First if you need to do Tapping, Thread- 


Subsidiary of AUTOMATIC STEEL PRODUCTS, INC. 
CANTON 6, OHIO 


THE CLEVELAND TAPPING MACHINE CO. 1 


FROM THE 


American Machininst 


FOR TOP SHOP MEN 


Aet as a go-between for 
workers and management. Explain 
the position and attitude of each to 
the other. Wear no man’s collar. 


Keep your eye cocked for 
new developments, inside and out- 
side your plant, that your depart- 
ment can put to profitable use. The 
low-priced product is usually the re- 
sult of many little improvements in 
production. No one amounts to 
much, but together they save plenty. 


Cooperate with other de- 
partments. Don’t pre-judge a con- 
tact man. If he’s a “wrong ‘un,” he'll 
dig his own grave without your get- 
ting blisters from a helping spade. 


No man ever knows too 
much—except in spy and gangster 
movies. Soak up information like a 
sponge soaks up water. You'll find 
a use for everything you learn sooner 
or later. 


Much as you'd like to, 
don’t coddle a handicapped man. 
Help him to help himself by keeping 
him up to standards as far as possi- 
ble. That'll give him more confi- 
dence in himself and more respect 
for you. Sympathy often causes more 
trouble than curiosity. 


Shop lingo shows you know 
your stuff—but may leave the new 
worker completely at sea. Translate 
your own gab so they learn it too— 
they'll go home and show off to their 
“ignorant” relatives and bless you for 
giving them something to strut with. 


Ww olf whistles are not all 
the fault of either the gal with the 
shape or the fellows who watch her 
pass. It’s your job to cut the lime- 
light on her, to see that she wears 
sensible clothes, to give the whistlers 
enough to keep them busy. 
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AUTOMATICITY sacks up 
HIGH VELOCITY TURNING 


ON FAY AUTOMATICS 


SIDE GEARS 
18 Seconds Floor to Floor — 635 SFM 


Two 8” Fays, with Automatic Sequential 
Control, machine all exterior surfaces of the 
blanks in two operations; one machine for 
each. The major diameter is 2-15/16" and 
floor to floor time is approximately 18 
seconds in each operation. 


Automatic Cycle—The machines are equipped with automati- a 
cally operated splash guards and automatically air-operated 
tailstock rams for pressing the blank onto a splined arbor 
equipped with automatically operated ejector pins. 


The operator places the blank on the end of the arbor, and 
pushes the cycle start button. Automatically, the guard closes, the 
tailstock ram presses the piece onto the arbor and then retracts. The 
carriage turns, the back arm faces, and at the end of the cuts, ejector 
pins push the piece onto the loading section of the arbor from which 
it is removed manually. 


FIRST OPERATION: 
Note intricate movements 
of the carriage, which turns 
the hub, back angle and 
major diameter. The back 
arm faces and forms. 


Tailstock presses blank on arbor Ejector pins release blank from arbor 
P \ Production management regularly relies upon the engineering services of Jones & Lamson . 
S. PF for the latest information on methods, costs, tooling and performance. Why not consult us 


about YOUR turning, threading and inspection problems. 


JONES & LAMSON MACHINE CO., Springfield, Vermont, U.S.A. Dept. 710- al FAY LATHE DIVISION 
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Machine Tool Craftsmen 


MOVES FASTER 


No. ruseer 
\ MILLING MACHINE 


You get a wider work range than with 
any other machine this size. You con 
machine at ony angle — vertical, hori 
ronta! or both. You can mill, drill or 
bore at any angle. Hence resetting isn't 
necessary, Just change the machine — 
changing is quick. (For vertical and 
regular horizontal milling, use the 10- 
RH.) Jobs are done faster and better 
... @t less cost. © It's Universal 
Rugged © Easy to Operate. 

A high precision tool. 


Write for details and specifications. 
Bulletin 10. 


FRAY “ALL-ANGLE” HEAD 
TYPE 4 


For deep, heavy 
cuts. Permits 
working to extra 
close limits. Any 
angle up to com- 
pound 2-way. Re 
quest Bulletin 4. 


From the American Machinist Library 
of Tips for Top Shop Men 


O NE old-time shop manager, ‘y ERE’S always a way. Re- 
taking over from a tough and member the college that got a 
unapproachable _ predecessor, bequest of several hundred 


h d th h thousand dollars for a new 
atmosphere com- girls’ dormitory — which the 


pletely by saying: “When you = will stipulated must be sur- 

have a problem, come in and rounded by a 20-ft wall. A 

see me. There's no frost on my _— smart trustee suggested the be- 

doorknob!” = be accepted and the 
orm be built—with the wall 
in a 20-ft trench. 


E200 


TIPS—continued 


ages aren't the first con- 
cern of the average worker. He rates 
hik job on these points, in order: is 
given help when needed, is encour- 
aged to suggest new methods, is 
complimented on improvement, gets 
a square deal on grievances and a 
| fair hearing, knows promotions are 
based on ability, is encouraged to 
| ask advice—and gets good advice 
when he needs it. 


Watch the little things 
where women are concerned. Give 
‘em good rest rooms, clothes racks, 
neat working areas; notice sensible 
new clothes or special neatness. Ask 
their advice about cleaning or re- 
arranging the department. They like 
to give advice—and will |-0-0-0-v-e 
you for asking. 


Better be blind to women’s 
charms—you're building a working 
force, not a harem. If you favor the 
gal with the figure, the rest will 
figure you are incompetent. 


Most of us judge by first 
impressions—and a lot of us have the 
persistent ability to start off on the 
wrong foot. Give everybody a sec- 
ond chance before you make up your 
mind. 


WwW atch out for apple-pol- 
ishers. The girl who gives you the 
glad eye or the fellow who brings you 
vegetables from his garden too reg- 
ularly is going to try to collect in 
some way sooner or later. It’s bet- 
ter to be safe than stuck. 


Ir you're sure you can't do 
something—go ahead and do it at 
least three times. It'll help your 
chest expansion and calm your 
qualms the next time a tough one 
comes along. Remember: “The dif- 
ficult we do at once; the impossible 
takes a little longer.” 


Safety factors are provided 
to cover hidden structural weak- 
nesses, not human ones. Don't let 
workmen overlook tools or handling 
equipment because they're sure the 
equipment can “take it.” A break- 
down may tie up a job for days or 
even cost a life. 
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AXELSON LATHES... Chosen first to last! Axelson ehgine lathes are accurate — there isn’t a more 
accurate lathe on the market — they are dependable, they havegtability — they keep their precision under 
continuous, heavy service — they are recognized internationally\as the quality tool by men demanding 
the utmost in metal working equipment. @ Axelson manufactures heyy duty engine lathes in 16”, 20”, 25”, 
and 32” sizes of various lengths; precision tool room lathes; a 20” ium duty engine lathe; gap lathes. 


THERE |S NO ECONOMICA, 
TOOL ROOM LATHES « GAP BED LATHES e HEAVY DUTY ENGINE LATHES a Quauity 
A 


AXELSON MANUFACTURING CO. + LOS ANCELES 58+ NEW YORK ST. LOUIS 16 Authorized Distributors in All Principal Industrial Centers 


* 4 ~ 
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Grout Pyramid of Giesh Ranks os One 


OLIVER: DRILL POINTERS, 
\ARE FAMED FOR 
PRECISION SHARPENING» 


It has been proved in thousands of toolrooms that machine grinding 
is the best and most accurate method for restoring efficiency to 
drills. Oliver Drill Pointers give balanced cut with each lip doing 
equal work. The Oliver Way avoids costly production slowdowns — 
especially those due to excessive drill costs and imperfect holes — 
which can usually be traced to improper grinding of the drill points. 
When machine ground on Oliver Drill Pointers, drills will cut faster, 


No. 510 for drills fue. Variable 

point angles. Automatic operation. 

No. 21 Oliver Bench Grinder. Hond operated for Drills No. 57 to '". 

Right hand, with an i point. Attachments are available for 

grinding oil hole drills, left hand and other special points. oe 
: Write for our free Booklet “How To Produce More Holes With Your Drills!” oe 


AUTOMATIC GENDERS 


OLIVER INSTRUMENT CO. 


1414 E—. MAUMEE + ADRIAN, MICHIGAN 


PRODUCTION BOOS 


KEEP YOUR EYE 


OLIVER AUTOMATIC 
FACE MILL GRINDER 


A fully automatic, hydraulically operated, 
CAM CONTROLLED, grinding machine built to 
hendle Face Millis 10” to 21” in diameter 
(machine for smaller cutters also available). 
Machine indexes and grinds each cutter tooth 
accurately and uniformly. Equally efficient 
on High Speed, Stellite and Carbide tipped 
Face Mills. Easy to set up—guerantees uni- 
form, accurate and free cutting tools and 
smooth milled surfaces. 


Write today for descriptive literature. 


TIME TESTED 


OLIVER No. 2 ARC 
FACE MILL GRINDER 


A hend machine, designed for pre- 
cision grinding of Face Mills, 6” to 26” in 
diameter. Cutters may be sharpened either 
with or without radius. Radius may be varied 
from 0” to 2”. 


This machine also has other applications, 


such as Fly Cutters and other precision jobs 
required on Jet Engines, etc. 


Write today for descriptive literature. 
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on the OLIVER LINE FAMED for PRECISION 2 


OLIVER 20” TEMPLATE [am «U.S. Coast Guard Cutters 


Ha Wont tional F 
TOOL BIT GRINDER | ; For Their Precision Cherti ame 


Keebergs 


in 1912, “the us st Gua 
P. in 


OLIVER ACE 


A heavy machine developed for the produc- 
tion sharpening of single point, lathe, planer 
and shaper tools (High Speed and Carbides). 
Operates with a master template. Grinds on 
the periphery of « 20” wheel. Capacity up to 
1'2” wide by 1°." high tools, from 0 to 20° 
clearance. Assures increased production, pleasure to grind cutters “= 


lower tool costs and savings in man-hours. all types—quickly and easily 


Extremely fine finish assured. 


Write todey for descriptive literature. —with the Oliver Ace. Really | 


COST CUTTING won, te 


Tungsten-Carbide work, the 
OLIVER 


Oliver Ace is faster on most < 
DIE MAKING 
)=6MACHINES 


easy. The ACE requires no. 
computation, yet handles a 
wide range of cutter grind- — 
ing. Direct reading for clear- 
ances reduces fatigue—eoxes 


difficult cutters sharp when you ee with a 
able Oliver Ace Universal Tool and Cutter Grinder 
Efficient, speedy and accurate—effecting great 


engineered so economical to 
required fer sewing, end lapping meet ye your budget, the ACE excels for grit 


mills up 10 15” —also, slab mills slitting saws dovetail cut- 
Bench Model $-1 (illustrated)—Single Speed ters 


Die Maker for use on Tool Steel up to 1” ‘. ‘ 


thick. 


strokes to 5" with hydraulic feed. 


OLIVER INSTRUMENT CO. 
MACHINE TOOLS 1414 E. MAUMEE + ADRIAN, MICHIGAN | 
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@ Table 
feeds, 5 16" to 

20° per minute plus 
rapid traverse in all 
Girections 


16 spindie speeds, 40 to 2000 r p.m 


Boring feeds infinitely variable, from 
0005" te 


| Send details on No. 50 end other Knight milling 1 
machines 


| NAME 
me 


VERTICAL MILLING 
& PRECISION BORING 


More production —faster —with 
less labor and lower cost! This accurate, 
versatile and rugged solid-base 
No. 50 is now doing the 

work of 2 or more 
machines in hundreds 
of busy plants! 


The No. 50 incorporates every 
essential feature for handling 
an extremely wide range of 
difficult boring and vertical milling 
jobs with production-line speed 
and toolroom precision. Time-wasting work 
transfers are completely eliminated— 
set-up time is redaced to half or less! 


A powerful 7% H.P. all-gear motor provides 
power to spare for the toughest jobs. Convenient 
quick-action controls and full-vision work areas 
make operation easy and effortless. 


ATTACH TO 
COMPANY LETTERHEAD 


-------- -------, @ 


B. KNIGHT MACHINERY CO 
W Pine Bivd., St Lowis 8, Mo. 


sand intormaton on 20" and |W, KNIGHT MACHINERY CO. 


R T 
3920 WEST PINE BOULEVARD © ST. LOUIS 8, 


From the American Machinist Library 
of Tips for Top Shop Men 


Vit the method and the tooling to the worth of the job. A short 
I run usually justifies only simple tooling; the longer the run, 
the better the tooling. The cheap job or low-cost material usually 
means ingenuity rather than tool engineering. The wide-toler- 
ance job permits hogging cuts and rough work; the close-tolerance 
job demands primary consideration of finish and shape, secondary 


consideration of speed and holding method, Distortion and sur- 
face effect then become important. 


TIPS— continued 


W omen don't take waiting 
as well as men—do your best to 
keep them occupied. When they're 
busiest, they're happiest. 


ou're supposed to be an 
authority on everything—and you 
probably know you aren't. Well, 
neither is anybody else, even though 
reporters do ask a crooner about 
politics or a movie starlet her opinion 
of the American home—and usually 
get an answer. Pick out one or two 
things you are particularly inter- 
ested in and bone up on them. Then, 
brother, you can be an authority on 
something! The Spanish have a say- 
ing: “In the land of the blind, One 
Eye is king.” Americans corrupted 
that to: “An expert is a dub away 
from home,” but you get the idea. 


Bb espect yourself —if you 
don’t nobody else will. Forget about 
what you can’t do as well as things 
you do better. 


For real “soaking up” of 
mechanical information, the group 
being trained should be broken into 
units of about three students per 
demonstrator. More than that means 
crowding, craning, and missed bits 
of information. Classroom instruc- 
tion should be supplemented by these 
special “here’s how” sessions. 


Back up what your subor- 
dinates say and do. Don’t let any- 
body get a concession from you that 
you've told your aides not to grant. 
Sure, it gives your sense of impor- 
tance a fillip. But it makes the man 
you over-rode despise you, and the 
man or woman who got the conces- 
sion secretly disgusted—while he or 
she makes a mental note that you're 
an easy mark worth working again. 


Don jump to the conclu- 
sion that what you think is best for 
the worker is what he wants. The 
day of paternalism is gone. Job se- 
curity and good working conditions 
are usually preferred over higher 
pay, for example. Know first what 
the workers—as a group—want; 
don't supply what you prefer, then 
call them ingrates when they show 
no gratitude. 
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Cincinnati Tray-Tops offer the only complete line of modern design, light-duty, all geared head 
engine lathes that combine real economy prices with “high-priced” lathe features: 

12 spindle speeds in geometric progression with an all-geared transmission — 

direct reading, three lever, color-match speed selector— 

spindle mounted in 3 precision bearings—totally enclosed quick change gear box- 

flame hardened transmission gears — ground bedways (flame hardened 

at small extra cost)— and many other top quality construction details. 

The unique “Tray-Top” parking spaces (for tools, etc.,) typify the 

time and motion-saving conveniences that pay off in better work and more of it .. . 

Engine, toolroom, and gap models. Swing sizes: 10", 12'/e", 15", and 18". Write for Catalog T-108. 
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CINTILATHE 


Cincinnati Lathe & Tool Co., Cincinnati 9, Ohio 
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14° 3000 SLIDING HEAD FLOOR DRILL 


21” SLIDING HEAD BOX COLUMN FLOOR DRILL 


If the bulk of your drilling operations 
calls for1'/2° OD or less, check with your 
nearby Cincinnati dealer before you 
buy any equipment. The complete 
line he'll display ranges from 16 
Royal bench drills through 3’ arm 

7° column radial machines. See 

for yourself the sturdy construc 


16” 3000 SLIDING HEAD FLOOR DRILL 


complete line: 


Your operators will appreciate 

16” ROYAL BENCH DRILL the unique Cincinnati tilting 
motor bracket which makes belt 
shifting quick and easy without 
wrenches or squeezed fingers. It's 
standard on all V-belt driven models. 
Best buy for fixture work is the Cincin- 
nati 3 arm 7 column radial designed to 
fill the gap between large radials and up 
right equipment. Shops all over the coun 


CANEDY-OTTO DIVISION 


Cincinnati Lathe & Tool Co. 


ed 
7 ; 
| 
| 4 
wae 
q 
“ee 
Ee. 
L 
4 
i : 
\ 4 
| 
/ 
— 
4 
- 
| 
4 


tion that puts ‘“Cincinnatis”’ second to none 
in accuracy, dependability and conveni- 
ence. Discover how, by omitting frills 
and by using advanced manufacturing 
techniques in one of this country’s 
most modern plants, we can pro- 

vide you with quality machines 


promptly, at economy prices 


try tell us this machine breaks 
bottlenecks by freeing big ra 

dials for large work, conserves 

floor space, handles easily, and pro- 
duces a high return on a relatively 

low investment. For 90°. of your drill 

ing requirements you'll be right On 
Center with “Cincinnati.” Bench, floor, 
and multi-spindle models available 


Write for the name of your nearest dealer 


Cincinnati 9, Ohio, U.S.A. 


18” ROYAL BENCH DRILL 


18” ROYAL FLOOR DRILL 


7” COLUMN RADIAL DRILL 
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cinnati model lathes 


For a 


med 


ninimum investment, the new Cincinnati Model LT 


ium-duty engine and gap lathes give you round-the-clock 
dependability, handling the vast bulk of lathe work in 
laintenance and repair shops, general machine shops, and 


anufacturing plants. Their straightforward, simple design, 
vase of operation, and precision construction make them 
ideration on any medium-duty lathe purchase 


ttalog S-102 


i first cor 


Write for C 


modern machine designs by staff engineers 


Cincinnati Lathe & Tool Co., Cincinnati 9, Ohio, U.S.A. 


PRINTED INU S 
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Typical M& M 
progressive IN- 
LINE automatic 
transfer machine. 


Follow this bar stock 
through M & M's In- 
Line Transfer Machine. 


— 


— 


Part—differential pinion shaft 


Production— 300 pieces per 
hour @ 100% efficiency 


Motch & Merryweather’s 
forward-looking design unitizes a 
number of operations in the same 
machine. You obtain maximum 
usable production per square foot 
of floor space. Furthermore, you 
effect the greatest possible sav- 
ings in time, overhead and oper- 
ating costs. 


CLEVELAND 13, OHIO 


Builders of Circular Sawing Equipment, Production Milling, Automatic and Special Machines 
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New 20” 
HYSPEED 
broaching 
machine with 
tooling by 

Zagar. 


Above — 2” holding fixture. 
Right — 5-C pull type collet. 
Below — 1" indexing fixture 


omCOL“LET 


A good machine works better 


Two lines of Zagar machines account 
for all kinds of broaching require- 
ments. Standard machines, 20” and 
36” stroke, are inexpensive consider- 
ing their versatile, high production 
abilities. Zagar's new HYSPEED 20” 
machine is the fastest in its field to- 
day. It is ideal for high production 
broaching of specialized medium - 
and small-sized pieces... We 
shall be glad to tell you whether 
standard or Hyspeed Zagar broach- 
ing machines will fit your needs best. 
Please give us full information, send- 
ing, if possible, samples of parts to 
be broached. 


e COLLETS 


FIXTURES e HOLDING 


The significance of a good machine in your production line 


only starts with its installation. So, help every machine on 
your floor, new and old, towards accuracy and output with 
rigid-gripping Zagar holding and indexing fixtures. Since 


1937, proven design 


and thorough craftsmanship have 


underwritten every investment in Zagar fixtures. Likewise 
endorsed by widespread use is Zagar's complete line of 
air-operated holding fixtures and lathe chucks. 


Ask Zagar Engineering Manual “A-14” 


@ 
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40” DRILLING MACHINE 


Successful line is now standardized 
in 4 sizes 


° Close-up view of Zagar 
interchangeable drillhead. 


@ Zagar 40” Heavy 
Duty drilling machine 
can drill up to 600 
holes at one time. 


Zagar drilling machines, 
built around interchangeable 
Zagar gearless drillheads, are now standardized in four sizes. 
The new heavy duty 40” machine lifts the scope of the line to 
such jobs as turbo-jet engine frames. Yet simplicity of design 
enables set-ups to be made or changed over in a few hours. 
You get greater horsepower, thrust, and rigidity and better 
alignment than in conventional drill presses. Greatly broad- 
ened, therefore, is Zagar's facility for drilling any number of 
holes at one pass, in any pattern on centers as close as twice 
drill diameter. 


ZAGAR TOOL, INC. 


24000 LAKELAND BLVD. 
CLEVELAND 23, OHIO 


TOOLS FOR INDUSTRY 
and SPECIAL MACHINERY 


HEAVY DUTY 


Zeger georless drillhead, 12”, 24- 
spindle, copacity up to 5/8” steel 


DRILLHEADS 


CALL tor drilling 
on close centers 


Their unique features have earned for 
Zagar gearless drillheads o permanent 
place in many industries. Examples: gas 
burners, acoustical tile, parts for air- 
craft (jet engines), business machines, 
electrical appliances, automotive and 
farm machinery; drilling cast iron, stain- 
less steel, paper, fiber glass, magnes- 
ium, aluminum, brass and copper. 


Why this versatility? Because Zogor 
gearless drillheads (1) can drill practi- 
cally any number of holes at one pass, 
up to 600 or more; (2) can drill any 
material; (3) can drill in any pattern; 
(4) can “come down to" distances be- 
tween holes as small as twice the drill 
diameter; (5) can and do maintain ac- 
curate spacing. High production thus 
combines with complete accuracy to 
deliver more work and more accept- 
able work in less time thon ever before. 
Zagar geariess drillheads can be furn- 
ished as complete units or can be 
adapted to any standard drill press. 
Your parts drawings and full data will 
bring you a prompt quotation. 


@ Ask for Zagor Engineering 
Manvol *A-14", giving much 

information about | 
Zagor’s numerous Tools for } 


Industry. 
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T BORING MILL... < 


BOTH BY... 


% BORING, MILLING, DRILLING 


This is the horizontal boring mill that is unexcelled for accuracy, 


rigidity, convenience, and safety. All control levers on the front of 
the machine. Precise repositioning of bar support bearing. Power 


rapid traverse. Hand adjustments provided in addition to automatic 
feeds. Forced and filtered automatic pressure lubrication. Built for 
greater capacity with large table and extra high column. Completely 
built by PORTAGE — Builder of precision machinery for over a third 
of a century. 


«@ SEND FOR THEIR CATALOG 


- THE PORTAGE MACHINE COMPANY 


Established in 1916. 


1068 SWEITZER AVENUE AKRON 11, 
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PORTAGE DOUBLE- 
QUICK TOOLS 


COMPLETE 


Look at the engineering features of these new Portage Quick Change Tool holders 
and adaptors. — 


1. Precision ground tapered seat to insure positive re-positioning. 
2. Only Portage has this more positive triple lock. Qote 
3. Triangle drive distributes torque equally. View 
4. Six spanner slots for quick locking and unlocking. on 
5. Only one moving part. Pe 
6. Ground threads for greater accuracy and easier operation. = = 
7. All parts heat treated. — 
4 ible in set or individual tools. Write for calalog on 
these better tools that will changing time te a matter WRITE TODAY 
_ THE PORTAGE Double Quick TOOL COMPANY | 
1026 SWEITZER AVENUE AKRON 1411, OHIO 
Declers in All Principal Cities 


— 

..AND THE RIGHT Toots 

4 
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8 teeth 
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You can 
burr & chamfer 
any gear or spline 
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udustrial Engineering Co. 


14230 BIRWOOD DETROIT 4, MICH. 
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YOUR LATHE 
is a precision Grinder! 


Either internal or external—your boring mill, 
too—and planer and other machine tools in 
your shop, are now capable of precision grind- 
ing of rolls, surface plates, bearings, journals, 
mandrels, cutters, etc. They merely require a 
HISEY Wide Range Precision Grinder attached 
to their regular tool holding fixture. 

Built in a number of sizes and types, they are 
adaptable for production work as well as the 
thousand and one odd grinding jobs which crop 
up in every shop and tool room. 

The V-Belt drive affords the most efficient and 
economical speed and permits rapid speed 
changes as required. 

Driven by constant speed motor, a steady, uni- 
form speed is maintained as required for best 
results. 


Catalog 72 AD on Request 


Hiscy THE HISEY-WOLF MACHINE CO 


From the American Machinist Library 
of Tips for Top Shop Men 


B FE SURE in your own mind why you refuse to consider 
a new method, a new machine, or a new man. Are 
you envious because you didn’t think of the method, or are 


you too lazy to work out the change? Are you enamored 
of an ancient clonker, or are you afraid to meet present 
standards’ Are you jealous of the new man, envious of 
his youth or experience, fearful of your job? 


TIPS— continued 


Frequently, the basic idea 
or general plan of a job is explained 
only to key men. Make sure all 
workers get it — either by telling 
them yourself or seeing that key 
men pass “the dope” down. And 
remember the new man here, too— 
he may be the only man in the de- 
partment working “blind,” because 
he came in after explanations were 
made to the others. 


BG emember that many of 
your new “hands” have never 
worked in a shop before. Everything 
is strange and new—including you 
and your ideas. You will frequently 
have to start an explanation at the 
beginning—where you would for the 
kids at home. 


Study yourself with the 
eyes of other people. What does 
your boss think of you? What do 
people in your department think? 
Don't judge by surface indications, 
but dig deeper. You may get a sur- 
prise and the answer to some of 
your problems in getting results. 


I seems to be easy for 
people to get the wrong impression, 
particularly when they work for 
you. Remember the old admonition: 
“When you say that—SMILE!” You 
may be kidding when you make a 
remark to somebody but he may 
not realize it, and think you're seri- 
ous. And vice versa. 


some system for 
regular review of salary schedules. 
Unions protect the hourly wage 
workers, but salaried men may be 
neglected and develop their own 
grievances. Besides, a periodic check- 
up prepares you for a sound deci- 
sion when the sudden demand for 
an increase comes along. 


Don't be tricked into prov- 
ing you're a “tough guy” by remarks 
that you or the company are “fas- 
cists,” “dirty exploiters” or any of 
the other lingo of the organizer. The 
public won't remember such ad- 
jectives unless you give them impor- 
tance by taking exception. Blow 
your top and you lose control of 
more than yourself. 


Keep your eyes open for 
ways to help the physically handi- 
capped, particularly discharged serv- 


75th anniversary issue 


4 

é 

bik! 

H 

— | 

4 

| 

2 

| 

E> 


BOOST YOUR PRODUCTION 


.»- Reduce costs with 


MACHINE TOOLS 


MODEL A.V. 3N 
VERTICAL MILLING MACHINE 

Built for endurance and high speed pro- 
duction! Tabie surface 57” x 14”; 12 
spindle speeds, range 16-1000 RPM. 


GEARED SUPER-RAPID TRAVERSE 


SHAPERS 
Rugged, smoothly cperating machines in five different models for various work requirements. Ram 
operated on adjustable V-slides. Available with 360° automatic rotating table. Can be supplied up 
to 48” stroke 


DIMCO “BERCO” CYLINDRICAL 
GRINDING MACHINES 

Model 180/1000 with tiltabie 
or fixed table. Max. dia. for grind- 
ing with new wheel to 13-13/16" 


Engine Lothes wits “DUPLOMATIC” 

fret HYDRAULIC COPYING ATTACHMENT 

All DIMCO lathes can be supplied with this modern 
Gevice which exactly traces duplicate parts from 
template in any quantity large or smali. Reduces 
set-up time to minutes—eliminates rejects. 


MODEL PV-45 FULLY GEARED HEAVY DUTY ENGINE — 
Swing over bed 35”; Distance between centers 79°; bed width 23%”; 
18 spindie speeds; range 6 to 412 or 1 to 500 RPM 15 MP motor. 


UNIVERSAL FACING LATHE 
Distance between centers 49° to 228”; Height of centers 
25%"; spindle hole 3%”; Max. turning dia. over bed 
51-3/16"; 15 to 50 HP motor; 18 spindle speeds; range 2 to 
200 RPM. Absolute rigidity eliminates all vibration! 


| oiled 
Write, wire“ fools as well as the 


ation on the 
DIMCO fine! 


RADIAL DRILLS MILLERS 
TURRET LATHES . GRINDERS 
SHAPERS e COPYING LATHES 
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: KELVIN SYSTEMS sworrous.| 


A Famous Lathe... Now Finer! 


BRADFORD Metalmaster LATHES 


12", 14", 16" (Rated Size) Engine and Toolroom Lathes 


142", 16/2", 
18/2" actual 
swing 


For many years, the Metaimaster Lathe has been highly re 
garded tor its all-around efficiency and dependable accuracy 
But today's new Metaimaster is even finer! Note below the 
the Bradford Metal 
master 1s equipped with many outstanding features found only 
on the most expensive lathes Before you make a lathe invest 
ment, be sure to investigate new Bradford Metaimaster Lathes 
Write for Bulletin 179 


list of standard equipment furnished 


speed Timker 
Geared Headstock 


Quick Change 
‘ 


and Wiring 


Posh Button Starte 
teady Reat Face 
Automatic Lubrication 
in Head 


Head Center Bushing « 
Shear Wipers 

Lever Control for Cabinet Legs 

Length and Cross Feed 

14° Lathe available for De- 
cember delivery unrated or- 


Mechanical Apron 
re ders, subject to prior sale 


Chuteh ¢ 
! Tape N 
nelle Precision Since 1840 


BRADFORD GRINDERS 


Give longer life— 
Better performance 


For maximum service on the 
most rugged kinds of external 
grinding and tool sharpening 
work, specity Bradford Grinders 
A complete line—1 to 30 hp 


THE BRADFORD MACHINE TOOL COMPANY 


664 EVANS STREET ~ 


CINCINNATI 4, OHIO 


From the American Machinist Library 
of Tips for Top Shop Men 


© you know just what you have in material and equip- 


ment inventories? If you don’t, you'll drop more dol- 


lars than you think, It isn’t necessary to know how many 


peanuts there are in the barrel (as one store clerk attempted 


to discover) but you must know how many barrels, and 


how rapidly one is used up. 


E214 


TIPS— continued 


ice men. Every shop has jobs they 
can do. If you help them without 
being obvious, the handicapped one 
will come to feel he can pull his share 
of the load. But grouse and fuss about 
him, hold him up to ridicule or make 
him appear inadequate and you'll 
kill his spirit and make other men 
ashamed of themselves—and you. 


KE verybody likes a good lis- 
tener. If you close your mouth and 
open your ears, you can get at the 
real troubles behind apparent ones. 
You may find that the sullen fellow 
is not mad at his job but at his land. 
lord, or the flighty woman has the 
jitters because she hasn't heard from 
her son in weeks. 


There's an old saying, 
“There's nothing new under the sun.” 
Most ideas are simply variations of 
older ones and most “new” problems 
are solved by such variations. Your 
job is to build a background of 
tricks of your trade, so you can 
try them out, one after another, 
when the new headache comes up. 
An old idea in new clothes may be 
your answer or may give somebody 
else the necessary spark. 


Easy does it in human rela- 
tionships. You can drive men just so 
far before you reach the limit to 
which any given man can be driven. 
Remember that old saying, “You can 
catch more flies with honey than 
with vinegar.” Build “gang” spirit 
for the job and you'll get results. 


By, all reports, medical 
records are vital factors in pairing 
worker and job. The safety factor 
may be slimmer than even the work. 
er guesses, and the responsibility is 
yours if he is hurt. 


Keep an eye out for “pet” 
tools that are kept beyond their safe 
working lives. No matter how good 
an edge a chisel has, a burred head 
will still throw bits of jagged metal 
or gouge a hand. A split hammer 
handle can’t take it either, nor can 
a hacksaw frame held together with 
baling wire. Don't let these pets bite 
their masters. 


Stuay trimmings or stubs 
before you scrap them. Can you or 


75th anniversary issue 


revs 
| 
\ 
$ Furnished on Metric 
Double Wall Apron Motor Mounting 
| 
‘6 
} 
: 
| 


From PIGMY Size 0 
to GIANT 5 


VERTICAL: 
Size 0 to 5 
Table sizes 22'' up to 
PLAIN: 
Size 0 to 4 
Table sizes up to 
2 
UNIVERSAL: 
: Size 1 to 3 
Table sizes 29°' x up to 
63114" a 
also 


MANUFACTURING MILLERS: 
Sizes 1, 2, 3 
2-19 3-25 


Shown Above: 
No. 0 Vertical 
Shown at Right: 


No. 3 Vertical 
No. 3 Plain 


PROMPT and 
REASONABLE 
DELIVERIES 


© 
For further information 


about these and other ma- 
chines contact Dept. AM. 


MARAC MACHINERY CORP. 1819 Way-Ny_23 
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-—— AN OUTSTANDING LINE——— 


OF KALAMAZOO 


CARBIDE TOOL — 
CHIP BREAKER & DIAMOND 
re FINISHING GRINDERS 


The Hammond Model CB-77 Chip 
Breaker and Diamond Finishing Grinder 
is a rugged performer in Hammond's 
outstanding line of Carbide Tool Grind- 
ers. More Hammond Carbide Tool, Chip 
Breaker and Diamond Finishing Grinders 
are being used today — in more plants 
than ever before —to grind Carbide 
and High Speed Tools easily, accurately, 
better. Hammond offers ‘America's 
Most Complete Line’ of Carbide Tool 
Grinders . . . Wet or Dry operation. 


10” 
CARBIDE 
TOOL 
GRINDER 


14” 
CARBIDE 
TOOL 
GRINDER 


1600 DOUGLAS AVENUE KALAMAZOO, MICHIGAN 


From the American Machinist Library 
of Tips for Top Shop Men 


| ESPISE the political maneuver called “damnation by 

innuendo”. The apparently innocent question, “Does 
Johnson beat his wife?” is just as harmful to Johnson in 
the long run as your positive statement that he does. Watch 
remarks like “Is Smith slipping?”, or “Is Jones’ health 
poor?”, unless you have a malicious desire to see the thing 


happen. 


TIPS—continued 


some other department this 
“scrap” instead of new material for 
some parts? Can parts be nested to 
reduce waste in cutting blanks from 
sheet stock? 


BBasicatty the difference be- 
tween salvage and conversion is 
the difference between collecting 
scrap and preventing it. Before 
you're proud of the salvage total of 
your department, determine whether 
some of the scrap might have been 
avoided. Everybody makes mistakes, 
but there’s no need to have equip- 
ment or methods as contributing fac- 
tors. And there may be a way to 
use a smaller piece of stock where 
the scrap is turnings or trimmings. 


One of the old theories was 
that a foreman and a cop had some- 
thing in common. When foremen got 
uniforms, the illusion was height- 
ened—except that they swung privi- 
leges instead of clubs. But now we're 
trying to educate cops out of the 
bossy, superior attitude. Take a tip 
from the police—get down off your 
high horse if you're on one. 


Cops have long considered 
it their God-given right to pilfer 
edibles from merchants on their 
beats. Maybe that’s where the word 
“deadbeat” came from. Some fore- 
men have long exercised a similar 
“right” over cigarettes, candy or 
ideas left exposed. But it’s not a 
right—it’s a racket, and is considered 
as such by the victim 


Don't flaunt your authority 
or your privileges. A foreman should 
have both, but in reserve. They're 
as dangerous as a loaded pistol in 
the hands of a kid playing cowboy 
if they're waved around as evidence 
of ability. The ability should show 
without advertising. 


The time is past when 
every shop was a stage for feats of 
strength and daring. It’s your job to 
see that nobody tries or is asked to 
try a load that’s too heavy or a job 
that’s dangerous. You're responsible 
for our most critical “material”"— 
manpower. Don't waste it in torn 
ligaments, strained muscles or hos- 
pital cases. The momentary thrill 
isn’t worth the effort, let alone the 
trouble. 
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| Identical Twin i ny Less than Four: Minutes 
ont 


HIGH SPEED 
HYDRAULIC 
COPYING 

LATHE 


b— - , — Examine this miracle of modern engineering made possible by the 
0) ee ee H.E.B. High Speed Hydraulic Copying Lathe. Pictured at the right is 
ae | a the turned master; at the left you see its identical twin — a shaft of 


S.A.E. 4130 steel accurately copied in just 3% minutes. That's breath- 


| @ | taking speed for such precision finish. 

The H.E.B.’s patented tracer device is built into this ruggedly con- 
structed lathe. There are no troublesome attachments, and setting 
time takes no more than 10 to 20 minutes. Experience on production 
lines proves time and again that finished parts ore copy-turned up 
to 300% faster than on multi-tool lathes! 


With its 20 H.P. motor the OP Model tokes heavy cuts with car- 
bide tools at spindle speeds 50 to 3600 RPM. GT Models with rotat- 
ing pattern are designed for copying an infinite variety of irregular, 
non-circular work. 


More than 1000 of these modern copying lathes are now in use 


worldwide . . . designed and built in France by H. Ernault Batignolles, 
manufacturers of machine tools for almost a hundred years. 


TYPE 178 CONSTAN CARBIDE TOOL GRINDER [) 
Catalogs on both of 


these machines, inciud- The Constan Grinder is specially designed for sharpening corbide tools, 
ing complete specifica- etc., without hment lengthens their life and improves cutting 
tions, are available upon capacity Heavily built, the Consten combines smooth operation and ease 


of setting with great rigidity. The inclinable table incorporates o ball and 
socket vise so that the tool may be clamped in any position. Two diamond 
wheels — one for roughing and one for finishing — are mounted on the 
wheel head, and each may easily be brought into position. The machine 
may also be used for sharpening milling cutters. 


request. Write or tele- 
phone now for catalog 
or demonstration. 


IMMEDIATE DELIVERY 


H. E.B. MACHINE TOOLS, INC. 


475 FIFTH AVENUE, NEW YORK 17, N. Y. 
Telephone: LExington 2-0266 


TURN” 


COPYING LATHES - ENGINE LATHES WITH COPYING ATTACHMENTS + TOOL ROOM LATHES + CARBIDE TOOL GRINDERS 
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-0001” COMPOSITE 


Spur geor bross: 48 diometral pitch: 
50 teeth: 20° pressure angle: less than 
0001" composite error: generated on 
Hamilton No. 00 Precision Gear Hobber. 


for mechanical accuracy 

become more and more insistent 
as new and improved designs reach 
production. And machine tools, pur- 
chased without consideration for future 
accuracy requirements, become obso- 
lete before they are depreciated. 


Protect your investment in gear gener- 
ating equipment. Buy the one small 
gear hobber which is precise enough 
to meet future requirements, and rigid 
enough to hold its precision. Buy 
Hamilton! 


ACTUAL TEST (see illustration on left) made 
before secondary operation. Heavy lines equal 
.001” — light lines equal .0002”. Gear made 


.004” undersize to allow for secondary operation. 


Get the full story! Write 
for free Bulletin No. 5234 


TIPS— continued 


BRemember the Golden 
Rule, “Do unto others as you would 
have them do unto you.” Elbert Hub- 
bard added, “but do it first!” Some. 
one recently paraphrased it this way, 
“There’s too much get and not 
enough give in business.” If you 
ever went to Sunday School, you 
can figure this one out for yourself. 


ean be a foreman 
without advice, but most of us need 
the advice and suggestions of others 
to be good foremen. Fewer head. 
aches, more pleasure and less trou- 
ble can be the result of profiting by 
others’ experience. 


No subordinate’s problem 
is childish or it wouldn't be impor- 
tant to him. “Pressure,” or “rush 
nerves” are frequently offered as ex- 
cuses in passing over someone else's 
problem of the moment—a problem 
that may be simple from your point 
of view but may be so difficult from 
his that it stands constantly in the 
way of his best work. If you give 
him a brushoff, you add resentment 
to confusion. 


BB. sure men work WITH 
you, not FOR you. Being a BOSS is 
only protection for your own stuffed 
shirt that can be seen through and 
worked through. If all you've got on 
the ball is authority, you'll get 
strikes (official and unofficial) 
aplenty, but the wrong kind. 


Time is the priceless in- 
gredient, and the one most frequent- 
ly wasted by being in a hurry. It is 
well to get things done, but bad if 
they're done so fast that they're 
wrong—and have to be done over. 
That applies not only to physical 
work but also to thinking. 


Opinions presented as fact 
are likely to be as deceiving as time 
shown on a clock that’s right part of 
the time. You're entitled to an opin- 
ion, but be sure you, as well as your 
hearers, know what it is. 


Faiture in experiments is 
not complete failure; it is rather 
elimination of unsuitable methods. 
As Edison said, we learn what “won't 
work” that way. 
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Baoons and balloon tem- 
pers are both obsolescent. The com- 


bination of hot air and potential pop a H A M | L T 0 N 
that makes a balloon is one that un- ee 

nmakes a man. - 

unmakes SMALL HOLE 


A man’s greatest love is 
himself. Thus when you deal! in per- 
sonalities, you deal in trouble. Don't 
joke about a man’s character, poke 
fun at his appearance, criticize his at- 
titude or otherwise hurt his pride 
unless your reasons are vital. Even 
then, it’s probably none of your 
business. 


Dirty stories are all right in 
their place, when told by experts— 
but most tellers make them smutty 
and crawly. Spare your men's opin- 
ions of you by not telling stories 
unless you are competent. The half- 
hearted grins a poorly told story 
gets aren't worth the loss of respect. 


your boss doesn’t have Super Sensitive 
all he should in your eyes, you ——- x.) 
can either leave, learn to get along & A le 
with, or educate him. The third ox, uper- ccura 
alternative is the hardest, but may —— + i 
be best. If you're sure you're right, h 


and if you're careful, as you help 
him you help yourself. 


for the precision industries 


BR ecognize authority with- 
out toadying. Give the boss priority: 
in service and do things for him the 
way he wants them done. He's en- 
titled to both, and you can express 
your independence in plenty of 
other ways. 


adgets and services dis- 
courage thinking. The radio, TV, the 
make-it-yourself kit, the service sta- 
tion, the six-easy-lessons offers—all 
i these do men’s thinking for them. 
£ Be sure you aren't lulled into for- 
getting how to think for yourself. 


Ww hen you write a report 
or an article, be honest, not coy. If 
you did the job, write “I” and “me” 
——not “the writer”. The reader 
will know anyhow whom you mean, 
so whom are you kidding? If the 
reader is your boss, he'd better know 
who did the job; associates will judge 

; you for what you are, not for how : 
you write; outsiders must judge by Re ha 
ioe your writing, and may picture you as ae 

830 


an old fashioned so-and-so. SO. NINTH STREET HAMILTON OHIO Ue Se A 
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SWINGS RANGE FROM 1914" TO 41%" 


CENTER DISTANCES FROM 40" TO 238" 
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STOKVIS EDERA 
INC. 
ECONOMY: | The low 2 com | 95 MADISON AVENUE, NEW YORK 16, N. Y. 


macnines rt y Telephone MUrray Hill 3-4935 


For Information and Specifications Consult Dept. A 


Will Efficiently Handle 


Second Operation Jobs on 
SMALL PARTS ordinarily 
requiring larger, expensive 
milling machines. 


M&M The BARKER ‘‘MILLER” 


GIANT KEYSEATERS 


Tool Room 
Model 
3 Micrometer 


feed screws 
The Barker exclu Ideal for ia 


sive 3-way travel strument 

feature affords ver mfgs.and 

satility of opera tool and die 
shops 


tion 


Rapid production rate with in 


Compare Barkers “plus 
features with other 
small ‘‘millers,’’ then 
decide 


M & M Giant Keyseaters, built in a wide range of sizes, 
TYPICAL END 

speedily and accurately cut internal keyways or . q MILL OPERATION 

UTILIZING HEAD 
splines in the bores of pulleys, gears, fly wheels or : MOVEMENT ONLY 
any other machine part. Special fixtures and cutters are 
available for unusual shaped keyways and taper Production Model 
work. Send us your problems today. WRITE FOR a AND 

COMPLETE INFORMATION 


MITTS & MERRILL ‘BARKER ENGINEERING COMPANY. 


104 Holden Street * SAGINAW, MICHIGAN _ $00 GREEN ROAD, CLEVELAND 21, OHIO : 
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tuat’s wHat PLAN-(©)-MILL can 


FOR EXAMPLE: 


iS THE SPEED OF BORING ANDO FACING 
TIONS FIXTURE FOR THREADING 
BE PERFORMED AUTOMATICALLY 


BORE, FACE, CHAMFER, AND THREAD CUM- 
BERSOME PARTS—such as this large bomb body, 
or smaller parts such as shells. Plan-O-Mill not 
only performs the above operations but also auto- 
matically maintains overall lengths within close 
tolerances. Plan-O-Mill can do! 


MILLED AT THE SAME TIME: TWO EXTERNAL 
FORMS AND/OR THREADS OF DIFFERENT DIAM- 
ETERS. Plan-O-Mill'’s exclusive auxiliary head 
increases the range of external forming and 
threading up to 20" O.D. When you want speed 
plus exceptional accuracy—Plan-O-Mill can dol 


THE PART DOES NOT REVOLVE! 


The work (dotted white 
circle) does not revolve. 
Cutter is revolved around 
work. 


For internal thread and 
form-milling, cutter (A) 
moves out from center 
to contact with work. 


3 


Cutter moves in circle, 
completing cut; rapid 
reverse returns cutter to 
center. 


a 


For external milling 
cutter moves in to con- 
tact work; then moves 
around work. 


 PLAN-(6)-MILL 


CORPORATION 


1507 E. EIGHT MILE ROAD 
HAZEL PARK, MICHIGAN 
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arvis gives you the advantage of over 40 years 
experience — years in which quality and quality 
alone has been the watchword. It has been 


maintained by control over production, distribution, 


and service, plus continuous improvement ir 


methods and procedures. 


Jarvis Main Plant in 
Middletown, Connecticut 


The New Jarvis Tap Plant in 
North Attleboro, Mass. 
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TAPS— 


for accurately tapped 
— and long tap 


ROTARY FILES 
MILLS, DRILLS 

REAMERS 
BORING BITS 


tungsten carbi 
ground - from - th 
solid . . . desig 
for longer life, 
ter finishes. 


high speed production equipment 
of superior design. 


TORQOMATIC— 

FLEXIBLE SHAFT MACHINES— 
that fits any drill press versatile tool for rotary filing, burring, 
or tapping hine. Lot magn sanding, etc.; multiple and 


THE CHARLES L. JARVIS COMPANY 


MIDDLETOWN IN CONNECTICUT 


ed 

MULTIPLE TAPPING and DRILLING— 

= 
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ELECTRON DRILLING’ 
How It Works For You 


Electron Drilling’ is accomplished by a vibrating, non-rotating 
electrode that cuts through any metal of any hardness (magnesium to 
diamond-hard steel) by minute distintegration of the metal. This is 
done WITHOUT annealing or hardening the work piece, WITHOUT 
sticking or welding. Every large automotive and aircraft plant in the 
country has one or a battery of Elox Electron Drills* constantly at work 
salvaging valuable parts. 


The Ultimate in precision Electron Drilling!* Used for fast removal 
of broken taps, drills, studs, reamers or for cutting finishes from coarse 
to SUPER FINE. Prior to the introduction of the M-300 the Elox M-10 
Salvage King was considered by industry the finest machine avail- 
able . . . Now for the first time, here is an Electron Drill* that can be 
adjusted for the type of SURFACE FINISH you want. Will also drill holes 
as small as .030” in the hardest man-made metals. As simple to 


operate as any drill press, the M-300 comes complete with the exclusive 
Elox automatic feed and a one year's guarantee of free service on 
materials and workmanship. All Elox equipment is installed by factory 


trained personnel who instruct your employees in the best methods of 
operation. 


The Elox Corporation of Michigan, originators of the Electron 
Drill* process, guarantees on a money-back basis . . . SPEEDS, 
SURFACE FINISHES, HOLE SIZES, LEAST ELECTRODE WEAR. 


*TM Reg. 


CORPORATION OF MICHIGAN 


740 ROCHESTER RD. . CLAWSON, MICHIGAN 
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ADDITIONAL 
ELECTRON DRILLS" 


M-700 TAP MASTER combination 


of the M-10 Automatic Feed and the 
M-7, the M-700 is recommended for 
speed and production. Differs from the 
M-7 in that it comes with the ELOX 
exclusive Automatic Feed. 


M-51 The baby of the family! Re- 
quires only 16” x 22” floor space but 
is as compact and sturdy as the big 
brothers. M-51 is hand-fed and 
speeds are half of the M-7. 


M-7 the M-7 has the same drill. 
ing speeds as the M-10 and 
M-700. It’s lighter in weight but 
still combines all the versatility of 
the two larger machines with 
hand-feed. 


All Elox Equipment designed to 
use inexpensive Copper Alloy 
Electrodes costing as little as 
3¢ per inch. 
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Arc Machining Can Save You 
Thousands of $$$$ in 
Precision Machining of 
Cemented Carbide, Hardened 
High Alloy Steels! 


. 


COLD HEADER 
DIE—for Automo- 
bile Connecting 
Rod Bolt. Mate- 
rial: Carbide. Arc 
Machined in a 
single pass the 
shape to finished 
size. No lapping 
required. 


Any hard metal such as carbides or steels 
that have been cyanided or carburized 
can be drilled, threaded, bored, broached 
and including die sinking, machined 
within tolerances of .001” of blue pric 
specification. 


Drilled or tapped holes may be either 
through or blind. Shaped cavities, such 
as those commonly used in moulding and 
cold forming dies are easily produced at 
close tolerances. Threads from 0-80 to the 
largest commercial diameters can be Arc 
Machined. Hole diameters range from 
.020” up. 

A revision or correction of a completed 
steel die where a machining operation 
was omitted through error or where a 
correction is necessary can be made by 
Arc Machining. This is done WITHOUT 
annealing or softening the work. No 
change in material structure after Arc 
Machining! 


Arc Machining guarantees that all work 
either equals or surpasses that obtained 
by conventional machining done in the 
soft metal state. 


Inquiries promptly attended. 


ARC MACHINING INC. 


724 N. Rochester Rd., Clawson, Michigan 


EXTRACTOR DIVISION 


14309 Ilene, Detroit 4, Mich. 
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OVER METAL... 


It’s just a bit of cold metal, this piece of printers’ type... worth about 35¢ a pound. Yet 
it is the means by which an idea can be put on paper and spread a millionfold. 


If America’s printing presses were to stop, consider what would happen . . . to our 
educational system .. . to commerce . . . culture . . . communications . . . to civilization itself. 


PROGRESS UNLIMITED a 


We've come a long way from the printing techniques of the early Gutenberg 42-line Bible ity 
to the phenomenally fast presses of today. Thousands of craftsmen in the field of graphic Ss, 
arts have contributed to your education, enjoyment and enlightenment. Designers of 

hundreds of type faces. Researchers in metals, inks, paper and processes. And other skilled 

craftsmen utilize these materials and processes to bring you the printed word. 


The Business Magazines to which men look for help with their jobs are an important ’ 
segment of America’s all-seeing, all-hearing and reporting Inter-Communications System. ‘ 


THE AMERICAN INTER-COM SYSTEM... 


Complete communication is the function, the unique contribution of the American business : 
press... a great group of specially edited magazines devoted to the specialized work 
areas of men who want to manage better, design better, manufacture better, research Fe 
better. sell better. buy better. nat 


WHY WE HAPPEN TO KNOW... a 
The McGraw-Hill business publications are a part of this American Inter-Com System. _ 


As publishers, we know the consuming insistence of editors on analyzing, interpreting and WG 
reporting worth-while ideas. 


As publishers, we know that advertisers use our business magazines to feature the 
products and services which they offer in the interest of increased efficiency, and lower 


production costs. 


As publishers, we know that people subscribe to our business publications to keep abreast 
of what’s new in their field and in industry as a whole. For the editorial pages tell “Show” 
and the advertising pages tell “‘with what.”’ 


As publishers, we make the advertising pages of our business publications available for 4 
your communications with the people who make up your markets. 


McGRAW-HILL PUBLISHING COMPANY, INC. 


@ 330 WEST 42nd STREET, NEW YORK 36, N. Y. a 
M-GRAW HILL 


FOR BUSINESS 


For sestumess 
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YEARS PROGRESS 


at W. F. & JOHN BARNES 


Presented here are a few of the milestones in machine tool building which, 
over the years, have helped industries achieve the goal of producing more 
and more goods for more and more people at a lower cost. In effect, the 
application of these early Barnes Machines trace the technological ad- 
vancement in machining methods. With this background, we are today 
better able to serve your current and future needs. 


1872 Foot-Powered Scroll Saw — the 
first Barnes-built industrial machine. 


1885 Open Frame Single Spindle Drill 
Press — belt-driven and hand feed. 


1900 Barnes Horizontal Radial Drill 
— used for automobile crankcase drilling 
and boring work. 


1920 Single Purpose 20” Barnes Pro- 
duction Gang Driller 


1925 Barnes Single Head Screw Feed 
Boring Machine — equipped with rotating 
table. 


1930 Barnes Speciai Vertical Single 
Point Boring and Reaming Machine — 
equipped with hydraulic feed unit. 


View of W. F. & John Barnes Com- 
pany Plant as it appeared in 1885. 


F. & JOHN BARNES COMPANY 


SPINDLE 
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1952 One of the latest Bames Auto- 
matic 13-Station Progress-Theu 
Machines for drilling, reaming, 
chamlering and tapping V-8 
automobile engine cylinder heads. 
Machine is equipped with 82 
spindles and handles 78 machin- ; 
ing operations at gros pro- 
duction rate of 125 pieces per 
hour. 


(Below) An Automatic Retort 
Loading Machine is one of a 
variety of special equipment, such 
as glass handling machines, can 

load and 


special conveyors designed and 
currently built at Barnes for food, 


and 


6-POINT MACHINE 
TOOL BUILDING SERVICE 


The creative and engineering skills of 
Barnes people today encompass a much 
broader field of industrial activity than ever 
before in the company's 80-year history. A 
broad 6-Point Machine Tool Building 
Service is provided by experienced me- 
chanical, hydraulic, electrical, process, tool 
and fixture engineers working together 
toward a common goal. As a result, you 
get the benefit of a coordinated effort that 
saves time and trouble. 


BARNES SPECIAL MACHINE TOOL BUILDING SERVICE INCLUDES... 


t SPECIALIZED MANUFACTURING FACILITIES 4 SPECIAL ELECTRICAL EQUIPMENT and 
—80 year background. well equipped plant CONTROL S—individualty 


. designed and built for 
tooled to high production maximum safety and ease of contro! with circuits 


@ SPECIAL HYDRAULIC EQUIPMENT—designed 5 outs. HANDLING AND CONVEYOR 


and built to meet JIC standards. Individually yg 
actuation for every requirement. 
COORDINATED DESIGN AND ENGINEER- Ask for fee bookie: “Cooedi- 
Q SPECIAL GAUGES, FIXTURES, TOOLS—de- 6; 4 . Electrical, Process, nated Machine Engineering” 
tor each individual machining problem. Tool, and Fixture work together at describing the scope of Barnes 
assure accuracy of operation at high production Barnes. Team-work solves complex problems machine tool building service 
speeds. quickly. Illustrates and describes modern 


machines and mass production 
techniques. 


Sketch of moin plant os it appears 
todey, occupies acres, employees 
number over 900 people. 


a 

\ 
- > — | 
: 
3 
| / | 

314 WATER STREET, ROCKFORD, ILLINOIS 

AUTOMATIC PROGRESS-THRU AND TRANSFE TYP 


OHIO” Dreadnaught Table Type 
Horizontal Boring and Drilling Ma 
chine—a precision, compound table 
type machine, capable of perform 
ing its various operations cither at 
high speed with high feeds or at 
slow speeds with heavy cuts. This 
machine is designed to anticipate 
capacities and speeds to be de 
monded in years to come 


OHIO” Production Milling Ma 
chine—-an ideal machine tor quon 
tity production as well as short 
runs o ropid producer and an 
easy one to set up Mills equally 
wll erther with or against the teed 
ideal for climb milling 


Every tool shown here has 
been performance-proved for 
production, precision, conven- 
ience and economy. Every tool 
in the “OHIO” line will con- 
tribute to higher production 
and lower cost. 


“OHIO” is happy to be cele- 
brating its 75th Anniversary 
along with American Machin- 
ist—each of us with three- 
quarters of a century of unin- 
terrupted progress in the serv- 
ice of the great metal-working 
industry. 
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Detiance” High Production 
Equipment—These compact, 
modern, improved cam and 
hydraulic unit heads on 
standardized base and col 
uma design are self-con 
tained and can be mounted 
ot any angle from horizon 
tal to vertical, A cam feed 
assures accurate repetition 
and position feed 


“OHIO” Super Dreadnaught 
Shaper—This machine in 16" 
thru 36” sizes is universally 
recognized for its power, 
accuracy and efficient op 
eration. It is modern in 
every detail—a product of 
seventy-five years experience 
in manufacturing shopers 


' 


“OHIO” Revolving Table—This 36” 
square worm feed, revolving table is 
equipped with precision dial and four 
adjustable stops, anti-friction raising 
device, and power rapid traverse with 
push button control. Graduoted ia 4 
degrees; extremely positive occufecy 
in indexing. Available for many types 
of machine tools 


£315 Detiance Production Drill 
These Defiance Production Drilling 
Machines ore rugged and adaptab'e 
for most drilling jobs required in the 
production lines, available in two 
sizes, Model 2112 and £200 


2420 Defiance Upright Drill 
Defiance Quick-Change Drills ore 
available in three sizes, Model 2410, 
415 and 420 
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From the famous craftsmen of Germany 


comes the lathe... 


precision built, custom finished —immediate delivery! 


U. S.-made Timken bearings 

American Standard taper key spindle nose 
Swings over ways—20” 

Center Distances—60", 78", 96” 

18 speeds, 12 to 600 rpm. 

44 feeds, .005 to .780 inch per rev. 

Leads to 4” —English, module and metric threads 
Motor recommended—7 2 hp. 


Built in a complete range of sizes by 
‘ Ferdinand Weipert of Heilbronn (U.S. Zone). 
Wire, call Imported and sold by 


or write today 
for complete 


MPANY 


specifications 
and prices. 


Orchard St., (Norwood) Cincinnali 12, Ohio, REdwood 3500 


HOW TO RUN AN ENGINE LATHE 


. . » is something every apprentice machinist in your 
shop should know . . . and can learn much about in 
American Machinist's Special Report by this title. 

Copies, at 25 cents each, are available from 
Reader Service Dept., American Machinist, 330 W. 
42nd Street, New York 36, N. Y. 


American Machinist Special Reports 
Showing Sequence and Dates 


(Many of these Reports ore not available 
except by photostating. Those currently in 
stock are indicated by asterisks.) 
1 The Working of Stainless Steel—Oct 5 
‘38, 12p 
2 The Working of Wrought Coppers and 
Brosses—Dec 14 ‘38, 12p 
3 The Arsenals in Action—Feb 8 ‘39, l6p 
4 The Cemented Carbides as Used in Metal 
Cutting Tools—Mor 8 ‘39, 8p 
5 For Tomorrow's Navy—Mar 22 ‘39, l6p 
6 Wings for Defense—Apr 19 ‘39, lép 
7 Keeping the Peace—May 31 ‘39, 52p 
8 The Processing of Plastics—Jun 28 ‘39, 
10p 
9 The Working of Wrought Bronzes—Aug 
23 ‘39, 12p 
10 It’s Smart to Be Modern—Sep 20 ‘39, 60p 
11 The Working of S.A.E. Nickel Alloy Steels 
~—Oct 18 ‘39, 12p 
12 The Working of High-Speed Steels—Feb 
21 ‘40, 8p 
13 The Working of Magnesium Alloys—May 
1 ‘40, 12p 
14 Canada Arms Britain—May 14 ‘40, lép 
15 How Old Your Machines? (1940 AM 
Inventory)—May 29 ‘40, 
16 The Working of Aluminum Alloys—Aug 
21 ‘40, lép 
17 How to Machine 75MM Shell—Sept 4 
‘40, 12p 
18 Dynamics of Defense—How to Make 
Artillery Cartridge Cases—Oct 2 ‘40, lép 
19 Welding for Defense—Heat Treating for 
Defense—Oct 16 ‘40, l6ép 
20 The Working of Carbon Sheet Steel— 
Oct 16 ‘40, 12p 
21 The Problem of Aircraft Parts—Defense 
Contracts—Geared for Defense—Oct 30 
40, lép 
22 Sheet Shapes for Aircraft—Nov 13 ‘40, 
8p 
23 1000 Garands a Doy—Nov 27 ‘40, lép 
24 Tools for Turbine Blades—Dec 11 ‘40, lép 
25 Canada Carries On—Anti-Aircraft Gun 
Barrels—3.7-in. Shell Forgings—Bullets for 
Britain—Dec 25 ‘40, 24p 
26 Rear Sights for Browning Machine Guns 
Jan 8 ‘41, 10p 
27 Tooling Set-Ups for High-Explosive Shells 
Feb 5 ‘41, 24p 
28 Tooling Set-Ups for High-Explosive Shells 
19 ‘41, 
29 Tooling Set-Ups for High-Explosive Shells 
3 ‘41, 16p 
30 Tooling Set-Ups for High-Explosive Shells 
1V—Mar 19 ‘41, 16p 
31 The Working of Tool and Die Steels—Mar 
19 ‘41, 16p 
32 Tooling Set-Ups for High-Explosive Shells 
V—Apr 2 ‘41, 
33 Machine Work on Trench Mortors—Apr 
16 ‘41, 12p 
34 Bore Operations On Medium Caliber 
Guns—Apr 30 ‘41, 12p 
35 Cartridge Links for Machine Guns—Flush 
Rivets for Speedy Airplanes—Maoy 14 ‘41, 
lép 


36 Power for Army Trainers—May 28 ‘41, 
6p 


(Continued on page £234) 
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ween NEW HELICAL GEAR AND 
Assures Highest Accuracy 
in both Lead and Tooth Form a 


The new Red Ring Helical Gear and Spline Grinder, a 
Models SGF-12” and 18”, incorporate the lead bar prin- a 
ciple thus eliminating the inherent errors, human and 
mechanical, of conventional methods heretofore used to 
maintain specific lead or helix angle. 


The lead of every gear tooth or spline is exactly alike— : 
exactly the same as that of the precision ground master gy 
lead bar which rigidly controls the progressive rotation 2 


of the work part as it is traversed under the grinding 
wheel. 


The grinding wheel is dressed to any desired tooth 
form. That form is controlled by a hardened steel master 


Red Ring Spur Gear and Spline Grinder, form plate which guides the movement of the dresser 
ing ran ne Grinder, 
Models SGD-12" and SGC-18" diamonds. 


Write for descriptive folder on Red Ring Geor 
and Spline Grinders both helicol and spur. 
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JOINS 
“American 
Machinist” 

IN 


CELEBRATING ITS 


Anniversary 


As “American Machinist” celebrates 75 years 
devoted to improving quality and production 
in the machine tool field, Buffalo Forge Com- 
pany also celebrates its 75th year devoted es- 
sentially to the same goal. For “Buffalo” 
Drills have long been fostering economy and 
improved accuracy industry-wide. If your 
drilling operations need speeding up, call on 
Buffalo” for the right tools to do it. 


— 


One of a full line of 
“Buffalo” Drills is the 
No. 15. A_ high-speed 
production drill, it has a 
capacity of '2” in cast 
iron, is built in bench or 
floor models, single or 
multiple spindle. Write 
for Bulletin 2963-F. 


BUFFALO 
509 BROADWAY 
Canadian Blower & Forge Co., Led, Kitchener, Ont 


BENDIN 


DRILLING NCHING SHEARING 


For up to 2” holes in cast iron 
1'4” in steel, the “Buf- 


No. 22 Drill handles 


with the ease of small ma- 
chines. Write for Bulletin 


MACHINE TOOLS 


BUFFALO, NEW YORK 


The fastest, most economical 
method of filing, de-burring, 
polishing or lapping small 
metal and plastic parts. 


There's a Schauer Speed Lathe 
to solve every individual sec- 
ondary finishing operation. 
Chuck, collet or vacuum hold- 
ing fixtures. Single, two speed 
or variable speed motors. 
Bench and pedestal models. 


SAVE WITH SCHAUER! WRITE FOR BULLETIN 500 


SCHAUER MANUFACTURING CORP. 


4506 Alpine Ave., Cincinnati 36, Ohio 


AM SPECIAL REPORTS— continued 


37 Line-Production of 3-in. AA. Shells—Jun 
11 ‘41, 12p 

38 Wright Turns to Line Production—Jun 25 
‘Al, 24p 

39 How GE. 
9 ‘41, lép 

40 From Motor Cars 
Jul 23 ‘41, 20p 

41 Building a Bomber—Conveyors 
Plane Production—Aug 6 ‘41, lép 

42 Standard Machines for Shell Production 

Aug 20 ‘41, l4p 

43 Ammunition for The Air Force-Sep 3 
‘41, l6p 

44 The Working of Nitriding Steels—Sep 
3 ‘41, 12p 

45 Arc-Welded Gun Carriages—Sep 17 ‘41, 
12p 

46 Conaoda: Arsenal of The Empire—Steel 
Scrap to 25-Pounders—Shell Forging by 
the Upset Method-—Producing Percussion 
Fuses—Oct 1 ‘41, 24p 

47 Alternate Steels For 
Oct 15 ‘41, 12p 

48 Shell Cases Mode in Canada—Oct 15 
‘Al, 12p 

49 Forging 155-mm. Shell Bodies—Cartridge 
link Heat-Treating—Oct 29 ‘41, 12p 

50 How Airacobras Are Built—Nov 12 ‘41, 

51 Shell for Britain 75-mm. Guns—Nov 26 
‘Al, lép 

52 Tanks Ahead of Schedule—Dec 12 ‘41, 
l6p 


Makes Pack Howitzers—Ju! 


to Machine Guns 


Speed 


Emergency Use 


53 Aircraft Bomb Fuzes—Dec 24 ‘41, lép 

54 Vega Applies Cast Dies-Behind The 
luftwaffe—Jan 8 ‘42, lép 

55 Automotive Methods on Ocrlikon Guns— 
Feb 5 ‘42, l4p 

56 Landing Gear for Fighting Planes—Fix- 
tures for Checking Aircraft Engine Cast- 
ings—Feb 18 ‘42, lép 

57 Allison Set For Peak Production—Mar 
5 ‘42, lop 

58 Working With Cutting Fluids—Mor 19 
‘42, 8p 

59 Gage and Cutter Conservation In Can 
ada—Mar 19 ‘42, 12p 

60 Aluminum Can Be Deep Drawn—Apr 2 
‘42, Bp 

61 Converted Lathes Machine HE. Shell— 
Apr 16 ‘42, lép 

62 Aircraft Engines by Buick—Machine Guns 
from “Task” Operations—Apr 30 ‘42, lép 

63 Percussion Fuze for Small Shell—May 14 
‘42, l6p 

64 Bombers Get the Green Light--May 28 
‘42, lop 

65 Motor Cars to Munitions—Jun {1 ‘42, l4p 

66 Bombers on Parade—Jun 25 ‘42, lép 

67 Cannon For Aircraft—Jul 9 ‘42, 6p 

68 Jigs and Dies From Cast Plastics—Jul 9 
‘42, Bp 

69 Shell Fuzes By the Million—Jul 23 ‘42, 


70 Operations on 37-mm. H.E. Shell—Aug 
6 ‘42, 12p 

71 The Working of High-Nickel Alloys—Aug 
20 ‘42, 20p 

72 Smart Tooling Spurs The Mustang—Aug 
20 ‘42, 8p 

73 Flow Production of Aircraft Manifolds— 
Sep 3 ‘42, 12p 

74 How To Machine Cast Armor Plate—Sep 
17 ‘42, 


(Continued on page 
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HIGH DUTY 
LATHES 
for 
PROMPT 
DELIVERY 


\ 


\ 


Built to 
the Highest \ 
American 
Standards of 
Accuracy, 
Productivity and 
Convenience 


With the attachments available, these Ger- 
man-designed and built lathes represent the 

moximum in versatility . . . production lathes 
built to tool room standards, recognized universally 
for high precision and top performance. 


Specifically, the SCHAERER HIGH DUTY LATHE 
offers: 
. all gears in headstock hardened and ground \ 
. front and rear main spindle bearings lubricated ' 
by separate oiling system 
. main shaft motor-driven through forward and re- 
verse multidisc clutches. 
. multiple-screw cutting attachment provided on 
headstock. 
. quick-change gear and carriage equipped with 
one-shot oiling system. 
. Carriage automatically released by friction clutch 
in case of overload. 
. cross slide equipped with ball catch stop for ac- 
curate adjustment of depth cutting 
. adjustable carriage stop provided for longitudinal 
turning. 
Full detailed specif are d in illust: d broch 
available promptly on request 
Come and see these lathes in operation under power. Bring Hydraulic Copying Attachment with 


samples for test purposes if you wish. twin cross slides for facing work ond 
Variety of tooling combinations available. Twin cross slides for two simultaneous cuts. turning between centers 


Condensed 
Specifications 


18” to 20” swing available. 

20” to 22” swing over gap. 
Distance between centers from 20° 
to 120”. 


M.B. 1. EXPORT & IMPORT LTD. 


475 GRAND CONCOURSE BRONX 51, NEW YORK 
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| GEN TORS 
OTURE HOLDS THIS PROMISE: more 
more threaded parts will be produced b 
at je” PRECISION THREAD ROLLING ... usin be. 

Fe MPRECISION thread rolling is inch diameter x 80 pitch to 3 inches diameter x 4 4 
one of for the years ahead. Past: diameters on inquiry). They are applicable 
(preyed Intaget fr more universally realized be of ail classes of standard and will roll 
q Points to vasily expanded application all forms. They can be used for Oulder threads. 
uetion of parts by this method. ond thru rolling handled. | 
Centerions ++ successiully used Machines are destined to play an increasingly impor. 
extensively ag past ten years. . part in the thread production of the future because of 2 

available in tw covering capacities thelr proved ability to roll at lower cost 

ow 

ix 
Send prints of parte tion. Write tor new ling 


MOREY'S roots have been deep in the machinery field since 1902 when Max Himoff 
founded the parent firm—Himoft Machine Co.—to deal in tobacco processing equipment 
that Sigmund M. Morey became associated with Mr Himoff, 
sdon adding a Morey designed 12” lathe and 1” screw machine to the broadened line 
2904, British Government contract for |! turning equipment resulted in 
turning lathe of MOREY design which was promptly accepted for manufacture 
of its marked superiority. 


a heavy 


bec ius¢ 


When Sigmund Morey acquired full control in 1915, the Astoria. L. | factory 
Contained 35,000 Sq. ft. of floor space, fully tooled for the times—but in marked contrast 
to the 300,000 sq. ft. in the modernly equipped plants presently owned by Morey 
Machinery Co., Inc. —as the Organization has been known since 1918 


close Of World War I, the disposal of excess machinery 
the development Of the Used Machine Too! Division, while adequate plant capacity 
for the manufacture and febuilding of machine tools. Steadily sinc: 
under the leadership of Sigmund Morey, the firm's volume has increased hity-fold 


as surplus resulted in 


then 


1938 marked the fompletely independent development of the prototype of the 
Morey Abtomatic Lathe, whose simplicity of operation and high production made it ideal 
for shel! manufacturing, as well as automotiy< parts. This was closely followed by Morey 
Turret Lathes, Vertica| Shapers and Profilers Design improvements go on 
For example, the Company pioneered many now levelopments—notably 


high speed turning with high horsepower, hydraulic feeding and clamping and automatic 
sequence. 


Ga 


lt is interesting tc note that over 907, of the industrial plants which used Morey 
equipment during World War hav: again specified Morey for their 
in the present emergency ' 


Now, Morey Machinery Co., Inc. continues its work under the guidance of the 
Founder's sons. Many of the men who started with the Com; any as carly as 19] 
Still active—and we are happy to have their sons help continue the line of employment 
tradition. Together, of us devote our efforts to th: improved design, 
and Merchandising of modern machine tools always with 


production problems. 


are 
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Maximum horsepower output to spindle 
simplicity of control 

® rigidity of construction 

best available materials 

® pertection in engineering details 
© perfection in workmanship 


MOREY 
No. 5 Universal Turret Lathe with Hydraulically Operated Headstock 
Really new' ideal spindle speed for the operation or REVERSE 


selected without physical effort on the part of the operator 


CHUCKING 
SIZE BAR WORK CAPACITY CAPACITY 
No. 2 1" dia. 1 6" turning length 8" dia. 
No. 3 '/y" dia. x 10" turaing length 10° die 
MOREY 
No. 4 d ! turni length ; 
wniversat machine tooled for the complete turning 
Gad fecing op of aut @ steering knuckles trom rough No. 5 2/2" dia. x 14" turning length 15" dia. 
forging te finish turned size in one chucking | 


MOREY 
AUTOMATIC RAILROAD AXLE LATHE 
This mochine employs a new method for rough ond fin 
ish turning standard railroad car axles, after the forging 
hos been cut off and centered 


$88 


68 


MACHINERY CO., inc. * 410 BROOME ST. + NEW YORK 13, N.Y. 
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Shapers 


The MOREY No. 12M Profiler and No. 40M “Aecroframe” 
Milling Machine are designed with sufficient horsepower to 
take full advantage of tungsten carbide tools. Both machines 
can be used for standard vertical milling work, and offer an 
extremely economical method of manufacturing accurate in- 
terchangeable parts. The No. 12M can be used as a single 
or double spindle machine; the No. 40M, with one vertical 
spindle and side-heads 


MOREY Vertical Shapers feature 

Timken Bearings for bull gear, shaft, and rotary table 
Cutting stroke speeds instantly selected by a single lever 
Cutting feed instantly selected by one lever 

Stroke quickly adjusted and automatically locked 


Power feeds and power rapid traverse in all directions in 
stantly available in all operating positions 


Directional contro! for all movements. 

Handwheels provided for all three movements directly on 
their main shafts, without any gear connection (eliminating 
lost motion). 

Brake for ram automatically applied 

Modern in design, built to the highest standard of accuracy 
of the best materials available 

Machine is accurate, powerful, fast, with finger-tip contro! 
throughout 


MOREY 


No 40M Profiler and Milling Mochine—spe- 
cially designed for milling and profiling of 
Aluminum and Megnesium Air Frames ond 
other complicated precision machine parts. 


14° Shaper for 
work. Spectat Feed Lente | 
phed 


witerh of 
white mocking rin 


PROFILER 
economical duplication sf 


Be 
| 
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REPRESENTS MANY OUTSTANDING EUROPEAN 
MACHINE TOOL MANUFACTURERS 


HARTEX 
MODEL RH 620 Universal Hydraulic Grinder length ground 
Swing 13°. Grinding wheel 14 2 Max. swivel 
of toble 12 . Table speeds variable from 12" to 240° per min 
Motor drive 
MODEL RH-1020 Universal Hydraulic Grinder ‘Not illustrated) tye 
Max length ground 40°. Swing 13 Grinding wheel 14° 
2° 215° Max. swivel of table 8 Table speeds voriable trom 
12° to 240° per min. Motor drive 


2130" ond 1334 240" centers. Engine Gap 
Lathes, anti-friction bearing Spindie speeds (inti : 
Cantetions Grinding Mochine dia ground nitely voriable): 35-1200 RPM. Motor ¢ we 
Stondard wheel Standord 
contro} Meter drive 


HARTEX j 
Productive Ploin Hydraulic Grinder Mox length 
around: 2415". Mox swing over toble 13°. Grinding 

22”. Mex. table swive! 9  Automotic infeed Table 

Lothes quick chonge gees, : veriable trom min. Plunge grinding feeds 
Guid RNP-1020 Productive Ploin Hydroulic Cylindrical Grind 
! uctive yaroaulic yimmdrica rinder 
tnclosed Rotter Beating Spey. Mor work ground 40" Mox. swing 
to 1600 RPM 16 Spindle wheel 16" Mox. table swivel 8°. Automatic 

vorioble. Tobie variable: 12° to 240° per min 

grinding feeds (6) Plunge ropid return vorioble Motor 

<2 


MOREY MACHINE CO. Ine * 410 BROOME ST. + NEW YORK 13, N. Y. 


\ 
| 
. < wm WE 
Mate drive Con be supplied with Hy- 
VIKING 
NG 
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AM SPECIAL REPORTS—continves 


75 The Working of National Emergency 
Steels—Oct 1 ‘42, 12p 

76 Unleashing the Thunderbolt—Oct 15 ‘42, 
lop 


77 Tank Engines Mode en Converted Equip- 
ment—Conveyors Save Spoce In Aircraft 
Plant—Oct 29 ‘42, lép 

78 How Kaiser Builds Liberty Ships—Now 12 
‘42, 10p 

79 Low-Cost Dies for Aircraft Parts—Nov 
12 ‘42, Bp 

80 Welding Plays Top Role in A.A. Gun Re 
coils—-Notes on Shell Forging—Nov 26 ‘42, 
lop 

81 Tooling for Bombers At Willow Run 
Dec 10 ‘42, lép 

82 Wings for the Flying Fortress—-Gun Slides 
for the Navy—Dies for Stirrup Springs 
Dec 24 ‘42, lép 

83 Forging 75- & 90-mm. Shell Bodies—Two 
Coolont Streams improve Grinding—Jan 
7 ‘43, l4p 

84 Ford Applies Mass Production to Big 
Bombers—-Feb 4 ‘43, lép 

85 Double-Deck Assembly of the Vego 
Ventura—feb 18 ‘43, 9p 

86 Gadsden Feeds the 105's—Mar 4 ‘43, lép 

87 Canadian Engines for Liberty Freighters 

Boys Anti-Tank Guns Made In Canoda 
Mar 18 ‘43, lép 

88 Timed Operations Pace Conveyors in 
“Vengeance” Bomber Assembly—Apr |! 
‘43, 12p 

89 How to Run a Drilling Machine—Apr 15 
43, lép 

90 Shell Made in Small Shops—Apr 15 ‘43, 
9p 

91 Chrysler Builds the Bofors Gun—Apr 28 
‘43, 

92 Hot Cupping Used By Buick for 75-mm 
Stee! Cartridge Cases—May 13 ‘43, 8p 

93 How to Run A Milling Machine—May 27 
‘43, l6p 

94 Overhead Carriages Provide Efficient 
Engine Preparation—May 27 ‘43, 8p 

95 Conveyors Aid Cartridge Manufacture— 
Jun 10 ‘43, Bp 

96 Wood Models Speed Plane Production- 
Armor Plate Milling—Jun 24 ‘43, 12p 

97 How to Run An Engine Lathe—Jul 8, ‘43, 
l6p 


98 Steel Cartridge Cases for 37-mm. Shell 
-Jul 22 ‘43, 12p 

99 Broached Blades for Navy Turbines—Aug 
5 ‘43, lép 

100 Tooling Plays Stellar Role in Buliding 
the Constellation—Aug 19 ‘43, lép 

101 How To Run A Grinding Machine—Sep 
2 ‘43, lép 

102 Toolholders for Turret Machining—Sep 
16 ‘43, 8p 

103 Republic's Spider Line Typifies New 
Methods--Sep 30 ‘43, 8p 

104 The Working of Plastics—Sep 30 ‘43, 12p 

105 Rifling Gun Borrels By Broaching—Oct 14 
‘43, Bp 

106 The Working of Cost Copper-Base 
Alloys—Oct 14 ‘43, 16p 

107 Teaming Handling Devices With Women 
—Oct 28 ‘43, 5p 

108 Quenching Dies Control Shaved-Gear 
Quality—Nov 11 ‘43, 5p 

109 Manufacture of 20-mm. Steel Cartridge 
Cases—Nov 25 ‘43, lép 

110 Forged A.P. Shot Saves Steel—Dec 9 


43, 
(Continued on page Ets?) 


BIG REASONS 


Why Wells Band Saws 
slash metal cut-off costs 


Left is the Wells No. 12 which 


en cutting 
cycle and controlled blede 
hos 


YOU are always ahead when you handle your cut-off jobs on : 
“Wellsaws.” The Wells Band Sawing method will not only 
reduce your operating costs, but also give you greater job effi- 
ciency — better cuts, and real dependable service. There is a size 
and type for every need and every budget. Capacities range from 
31” x 6” to 48” x 48”. All models are built for full duty and 
backed by over 25 years of band saw manufacturing experience. 
Your Wells Distributor will be pleased to give you full 
information on models suited to your needs—or write for 
descriptive literature. 


The Pioneers of Horizontal 
METAL CUTTING 
BAND SAWS | 


WELLS MANUFACTURING CORPORATION 
$05 ROOSEVELT RD. THREE RIVERS, MICHIGAN 
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a 
ag Above is the Wells Ne. 8, on Low Operating Cos at 
= 16". rectangular, 8” dic. Real Blade 
but hes capacity of 5” x 10” 
rectangular, 5” die, rounds. 5. Long, Dependable 
die., rounds. Die block capeci- i 
ty 12%” deep, 16" wide, 18” 
clearance bed to blede. 
4 
| | 3 
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AM SPECIAL REPORTS — continued 


111 Carbide Tipped Cutters Speed Steel 
MillingDec 23 ‘43, 12p 
112 Cycle- Welding Breaks the Barrier to 
Assembly With Cement Bonds—Jan 6 ‘44 
113 Conveyors Help Build Bombsights on 
Schedule Hole Quenching Stops Breakage 
of 40-mm. Cartridge Die Rings-Feb 3 
44, 12p 
114 Bomb Maonufacture Speeded By Me 
chanical Handling Methods-Feb 17 ‘44 
12p 
115 Interchangeability Aids Production and 
Salvage of Lancaster Bombers—Mor 2 ‘44 
116 Selection and Application of Milling 
Cutters—Mor 16 ‘43, 12p 
117 Allison Eliminated Faulty Castings By Use 
of Target Inspection Fixtures—Mar 16 ‘44 
12p 
118 Metalworking Tomorrow—Mar 30 ‘44 
10p 
119 Fixtures Simplify Welding of 155-mm. 
Howitzer Carriages—Apr 13 ‘44, 12p 
120 What's Ahead in Finishing?—-Apr 27 ‘44, 
8p 
121 What's Ahead in Lighting?—May 11 
‘44, 6p 
122 Tooling Dock Speeds Airframe Fixture 
Assembly—May 25 ‘44, 12p 
123 Four War Yeors Mark Great Strides In 
a Aircraft Manufocture—An Aircraft Plant 
‘ ” Fits Workers to Jobs Through Examination 
‘Doing a job of Each—Jun 8 ‘44, 12p 
is right! 124 Working With Quenching Fluids—Jun 22 
decreased 44, 12p 
pot Pe me time, . Here's what the Tool Room Superintendent at the 125 What's Ahead In Metal Stamping?—Jul 
grinding costs Tool Steel Gear and Pinion Co., Cincinnati, Ohio says: 6 ‘44, 8p 


way down, less "Since installation this Standard Tool Grinder 126 Jump-Turning Operations Increase Pro- 
operator fatigue, bas bad no downtime ... required no maintenance duction of 155-mm. Howitzers—Standard 
Groepes wheel other than routine, We use the machine daily, some- Equipment Adapted to Produce Recoil 
ife, increased times continuously on production wet-grinding of Mechanisms—Aug 3 ‘44, 10p 


127 Army’s Program Will Help Industry Settle 
Terminated Contracts—Aug 17 ‘44, 8p 
128 Production of Torpedo Center Units Re 

quires Heavy-Duty Equipment — Naval 
Outstanding performance? No . . . just typical c Torpedo Propellers Machined To Precise 
of the Standard Twin Wheel Tool Grinder Dimensions—Aug 31 ‘44, 10p 
Available in 10” and 14” wheel sizes; wet or 129 What’s Ahead in Forging?--Sep 14 ‘44, 
dry. No spray or splash when wet-grinding. > i. 
Two operators can grind at once. Conserves floor 130 Seamless Tubes and Spinning Process 


2 | Pi i ior Bomb Casi Sep 14 
space. Write for Bulletin TW today for full details. “a te 


production. carbide tipped pre pom 4 offset turning, boring and 
other high-speed steel tools, It's by far the 
best precision grinder we've used.” 


131 Unusual Fixtures Employed in Making 
standardize with... ae Torpedo Tail Cones—Sep 14 ‘44, 6p 


STANDARD aoe 132 From Rifles Back to Typewriters—Contract 
the electrical tool co. Settlement Act Is Initial Legislative Step 
2480 W. SIXTH ST. + CINCINNATI 4 + OHIO in Termination Program— Successful Plan- 
ning for Contract Termination—Sep 28 
‘44, Bp 
. 133 Economies of Welded Fabrication Sure to 
SMALL JIG BORING : Attract Postwar Industry—Oct 12 ‘44, 10p 
( 134 Non-Metallic Fixtures Conserve Energy 
In ‘Induction Heating—Oct 12 ‘44, 4p 
uT smaut Joss On THis LINLEY MACHINE 195 Coat Mase On Welding 
Assembly Line—Novel Tooling Developed 
to Machine Diesel Cylinder Blocks—Oct 
YOU'LL BE SURPRISED! at the extremely low first cost and the Pat 12 ‘44, 10p 
vitally important jobs that this little precision machine con do A - 136 Pneumatic Clamps Simplify Tooling - 
It will pay you to get our accuracy information on this machine o Draw Presses Simplify Metalworking Jobs 
which hos 6" x 10° table movement and 7’ x 17'2” table size —Oct 26 ‘44, 10p 
: ; 137 War Contract Settlements Speeded By 
Write TODAY for Full Information 7 Contractors’ Action—Training Meetings A 
, Flying Squadrons Speed Terminations— 
LINLEY BROTHERS COMPANY Financing the Reconverson_ Surplun Prop 
erty Act Outlines Disposal Procedure—Nov 
664 STATE ST. EXT., BRIDGEPORT 1, CONN. 9 44, Bp 
(Continued on poge £244 


and save your larger machines for heavier work 
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New PROGRES Geared Head 
Precision Gap Lathes 


New 36" WEWAG 
Vertical Turret Lathes 


22 IMPERIA Universe! 
Tool & Cutter Grinders . a 


HERCULES 22 
Piain Universal & Vertical 
Precision Milling Machines Redie! Drills 


IMMEDIATE 
DELIVERY 


HERCULES High Speed 
Precision Shapers 


na Milling, Ma 3 REQUIRED 


Boring & Milling Machines 


2%" WEWAG Precision 


FULL DETAILS 
WILL BE SENT 
UPON REQUEST 


ROSA 12'2" Overhead, Single 
Spindle, Floor Type, Drilling Machines 


PARKER MACHINE COMPANY, INC. 
158 PIONEER STREET BROOKLYN 31 N.Y © TEL. TRiangle 5-2103 & 2157 
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@ Fits Any Drill Press 


adaptations available 


CATALOG #851 


ond the nome of your nearby 


Commander tributer 


Wider Range...| Tapper 
Handles #0 te %" Taps 
@ Automatic Tap Protection 

@ Furnished to Fit Any Drill Press 


Adjustable full range torque 
control instantly stops any tap 
when it’s dull, loaded, strikes a 
hard spot, or bottoms in blind hole 


tapping. Assures maximum production, cuts 
rejects, even with inexperienced operators. 


@ Drill SHALLOW or DEEP Holes up te 

400%, Faster 

@ Drill 10 diameters or more in depth with- 
out clearing drill 

@ Better, Smoother, More Accurate Holes 


@ Drill 2 to 8 Holes at | Stroke 


Increase production up 
to 800°, —save time, 
cut costs. Mounted 
without alterations or 
special tools. 9” drilling area; 
centers to Extension 
Spindles available to increase area to 22'". Special 


MFG. CO. 


4238 W_ KINZIE STREET 
CHICAGO 24, ILLINOIS 


AM SPECIAL REPORTS. 

continued 

138 Selection and Application of 
Point Tools—Nov 23 ‘44, 12p 

139 What's Ahead in inspection—Dec 21 ‘44, 
8p 


140 RFC Plans immediate Sale of Govern 
ment-Owned Piants—Jan 4 ‘45, 4p 

141 Surplus Disposal System Aims At Speedy 
Contract Settlements—Jan 4 ‘45, 4p 

142 Pre-Termination Agreements Will Ease 
Contract Settlement Jams—Mor 15 ‘45. 
2p 

143 Advantages of Portial Poyments On 
Terminated War Contracts—Mar 15 ‘45, 2p 

144 Sperry Terminot Organizati: Co 
ordinates Work Of Existing Departments 
Mar 15 ‘45, 2p 

145 British Adapt Drill Presses For Unusual 
Wartime Operctions—Maor 15 ‘45, 3p 

146 Selection & Application of Twist Drills 
Apr 12 ‘45, 12p 

147 Selection & Application of Fastening De 
vices—May 24 ‘45, 12p 

148 Five-Year Inventory of Metalworking 
Equipment—Jul 5 ‘45, lép* 

149 The Atom—New Source of Energy—Sep 
13 ‘45, 8p 

150 How To Lubricate Metalworking Machines 

~Dec 20 ‘45, 16p* 

151 Wage Incentives—Jan 3 ‘46, 12p 

152 Industry Needs New Equipment—Jan 17 
‘46, Bp 

153 War Turns a Page In Metal Process—Jon 
31 ‘46, lép 

154 German Industry Is Taking A Beating 
Feb 14 ‘46, 9p 

155 How to Work Stainless Stee!—Feb 28 ‘46, 
20p* 

156 War Turns a Page in Machining—Mor 28 
‘46, 20p 

157 How to Work With Plastics—Apr 11 ‘46, 
20p* 

158 Needed—A Sensible Depreciation Policy 
—Apr 25 ‘46, Bp 

159 How to Use Color in the Shop—May 9 
‘46, 12p 

160 Non-Destructive Testing—May 23 ‘46, 
24p* 

161 Patents—How to Get Them, Use Them & 
Protect The Rights They Provide—Jun 6 
‘46, lép 

162 Modern Materials-Handling Methods—Jun 
20 ‘46, 32p* 

163 Radical Engine Design Changes Shop 
Practices—Whot Future For Contract Tool 
Shops—Jul 4 ‘46, 8p 

164 Man Versus Atom—Year One—Jul 18 ‘46, 
8p 

165 How to Deliver & Maintain Lubricants— 
Jul 18 ‘46, 20p* 

166 Job Evaluation Principles—Aug | ‘46, lép 

167 Lighting for Production—Aug 29 ‘46, 16p* 

168 Profit Sharing—Sep 12 ‘46, 8p* 

169 Man-Made Weather for Metalworking— 
Oct 10 ‘46, lép 

170 How to Work Magnesium Alloys—Nov 7 
‘46, 

171 How to M Machinability in the 
Shop—Nov 21 ‘46, 12p 

172 Electric Control for Metalworking Mo- 
chines—Dec 5 ‘46, 16p* 

173 Merit aRting Strikes A Trail Balance—Dec 
19 ‘46, lép 

174 1947 Appraisal of Metalworking, with o 
Statistical Summary—Jan 16 ‘47, lép 

(Continued on page E2sé) 
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DRILL CHIP BREAKER 

i 

Ordinary Chips Chip Breaker Chios 
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BAND SAW & FILING MACHINES 
CAM-MAKING EQUIPMENT 
CHECKING & MEASURING 
INSTRUMENTS 
Horizontal Micrometers © Opticol 
Vertical Micrometers 
CHUCKS 
Keyless Drill 
DIAMOND & OTHER ABRASIVE WHEELS 
DIE SETS 
DIE SINKERS 
DRILLING & TAPPING MACHINES 
FINISHING MACHINES 
Precision 
FORMING & CUTTING-OFF MACHINES 
Automatic 
GEAR HOBBING MACHINES 
GRINDERS 
Too! Twist Drill 
GRINDING MACHINES 
Hydraulic © Hydraulic Cylindrical 
Jig © Optical © Universal 
INDEX HEADS 
Universal 
JIG BORERS 


SWISS BLUE RIBBON 
PRECISION MACHINE TOOLS 


Tornes RIO Swiss Automatic 
Screw Machine. 


CONDENSED SUMMARY 


OF PRODUCTS 


JIG GRINDERS 

LAPPING MACHINES 

LATHES 

High Production @ Rapid Copying 
Toolmakers’ © Turret & Repitition 
MILLING MACHINES 

Cam ¢ Production Surface Toolmakers’ 
PANTOGRAPHS 

POLISHING MACHINES 

PRESSES 

Automatic for Bolt & Nut Industry 
Bench © Com © Die © Heavy Duty 
Hot & Cold © Shoving 

SCREW MACHINES 

Swiss Avtomotic 

SHAPER 

Short Stroke © Copying 

SPECIAL AUTOMATICS 

For Watchmaking and similar industries 
THREAD CHASING MACHINES 
Semi-Automatic 

THREAD CUTTING MACHINES 
Automatic 

THREAD ROLLING MACHINES 
Auvtomotic 

TOOLS 

Screw Machine-Corbide ond 

High Speed Steel 

TURNING MACHINES 
Semi-Automatic 


ANHASSET CHICAGO CLEVELAND DETROIT: LOS ANGELES MILWAUKEE 
Representatives in Principal Cities 


: 
4 4 
4 
J 
| 
sf 
Exclusively Represented .. 
rin the United States by 
Hirschmann Co. 
Manhasset, N.Y. 
ber, 


the material off. Chips run as long as SIX 
INCHES Merely rubbing oway (as some hon 
ing processes do) isn't fast enough ond costs 
too much 


The rugged construction and precision engi 
neering provide plus-capacity which is ap 
preciated under today's conditions even 
on a three-shift, seven-day basis 


Hone os much as 1/16 inch of material at I's 
to 2 cu. in. per minute. And that's f-a-s-t! 


Write for your personal copy: 
“WHAT TO KNOW ABOUT HONING” 


Production is FASTER with FULMER HONING 
MACHINES because the abrasive stones CUT 


108 EAST 4th ST., CINCINNATI 2, OHIO 


THIS YOU CAN BE SURE 


AMAZING ACCURACY 

FASTEST PRODUCTION... 
-COST-SAVING ECONOMY ON 
PRECISION HONING OF 
CYLINDER BORES 


FULMER 


HONING 
MACHINES 


For ferrous and non-fer- 


rous metals, plastic, glass 


etc 


Photo shows honing hydraulic cy! 
inders on famous “Payloader” built 
by The Frank G. Hough Co. Lib 
ertyville, 


AM SPECIAL REPORTS— continues 


175 Whot's Happening to Productivity? 
30 ‘47, 

176 Drawing Compounds improve Press 
Potentials—-Feb 13 ‘47, 12p* 

177 Plus and Minus of the Annual Wage 
Feb 27 ‘47, 8p 

178 Control Practices—Mar 13 ‘47, lép 

179 How to Cut Costs of Plastic Molds—Mar 
27 ‘47, Bp* 

180 Fundamentals of Forging—Apr 10 ‘47, 
16p" 

181 How to Set Up Carbide Milling Jobs 
Apr 24 ‘47, 24p 

182 Forging Practices—May 8 ‘47, 

183 USA 1950-1960—May 8 ‘47, lép 

184 Apprentice Training—May 22, ‘47, lép* 

185 How Photography Helps Production—Jun 
5 ‘47, 16p* 

186 How to Make Precision Castings—Jun 19 
‘47, \6p* 

187 Quenching Media and Methods—Jul 3 
‘47, 12p* 

188 Brinell Hardness Does Not Measure Ma- 
chinability—Jul 17 ‘47, 16p* 

189 How to Work With Cutting Fluids—Jul 
31 ‘47, 8p 

190 How to Sharpen Cutting Tools—Aug 28 
‘47, 20p* 

191 Metalworking Will Buy $94,000,000 
What Does Avtomaticity Cost—Sep 11 ‘47: 

192 How To Grind Carbide Die Parts—Sep 
25 ‘47, 12p* 

193 How Diamonds Drow Ultra-Fine Wire 
Oct 9 ‘47, Bp* 

194 How to Clean Metals—Nov 6 ‘47, 16p 

195 How to Feed Presses—Nov 20 ‘47, lép 

196 The Morshall Program-—Dec 4 ‘47, 12p 

197 How to Make Die Castings—Dec 18 ‘47, 
16p* 

198 Vertical Surface-Broaching Fixtures—! 
Jan 1 ‘48, 16p* 

199 Vertical Surface-Broaching Fixtures—tl 
Jon 15 ‘48, 16p* 

200 1948 Appraisal of Metalworking—Jan 
29 ‘48, lép 

201 Adhesives for Metalworking—Feb 12 
48, 12p* 

202 How to Finish Copper & Copper Alloys 
Feb 26 ‘48, 12p 

203 Work looders Applied to Machine Tools 

Mar 11 ‘48, 24p* 
204 How to Keep Your Employees Informed 
Mar 25 ‘48, 8p 

205 Fundamentals of Cold Heading—Apr 8 
48, 12p 

206 How and When to Swage-—Apr 22 ‘48, 
8p 

207 Machining Copper and Its Alloys—May 
6 ‘48, 12p 

208 How to Reduce Costs of Thin Metal 
Stompings Jun 3 ‘48, Bp* 

209 How to Work Aluminum and Its Alloys 
jul 1 16p* 

210 How to Paint the Product |—Jul 15 ‘48, 
lép 

211 How to Paint the Product Ii--Jul 29 ‘48, 
lép 

212 How to Design Work Coils for Induction 
Heating !s Metalworking Moving?—Aug 
12 ‘48, 16p* 

213 How to Evaluate Supervisory Jobs—Aug 

26 ‘48, 12p 


(Continued on page E24. 
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NEW. 


MACHINE TOOLS 


Manufactured by Leading Machine Tool Builders 


Exclusive Ss Distribution 


PROMPT DELIVERY . NO PRIORITY REQUIRED 


No. 4 DiPalo dial type high 
4 in milling mochine 
Available also: Nos 2, 3, 4, 
No. 4 DiPole Diel Type ; 5 Plain, Universal & Vertical 
High-Speed Vertical Milling i 
Machine. Available Also q 
Nos. 2, 3, 4, 5, Plain, Uni- 
versal & Vertical 


Ver 
with Three Heads, and 61° cal Grinder 

Swing Side Head 

Table Top 


Hydraulic Surface Grinders 
Up to 72”. Available with 
Interchangeable Heads Hor 
izontal, Vertical, and Spline 
Grinding attechments, if 
Mingonti Turret Lathes, Saddle and Rom 
Type. Nos. 4, 1A, 2A. Fully equipped 


BR high - efficiency 
autometic upright 
box column drilling 
& boring machines 
All capacities. With 
| multiple spindle et- 
Favbooc, jig borer, model tochments, if de Polygon grinder, exceptionally verse 
precision vertical tile machine: Universo! Cylindrical, 
and boring machine, sired External, Internal, Ellpt cal, Triangu AMI-600 Borematic, horizonto! 
with built-in 2519" rotary lar and Squore Grinding hydraulic boring machine, with 
table. Overall size rectang si or opposed spincle ond 
ular table: 30°'x61' multiple spindles to suit 
THE ABOVE AND MANY OTHER TYPES OF MACHINE TOOLS 
ON DISPLAY UNDER POWER AT OUR SHOWROOMS 
ALSO 
ALWAYS ON HAND: EXTENSIVE STOCK USED & REBUILT PRODUCTION & 
TOOL ROOM MACHINES OF WIDE RANGE OF SIZES & CAPACITIES 


SEE OUR ADVERTISEMENT IN THE SEARCHLIGHT SECTION 


ALL EQUIPMENT FOR SALE OR RENT 
LIBERAL CREDIT ARRANGEMENTS + UP TO 3 YEARS 
YOUR USED MACHINERY ACCEPTABLE IN TRADE-IN 


SEND FOR LATEST CATALOG JUST OFF THE PRESS 


MACHINERY CO. 


d STREET, BROOKLYN 32 yi 
HYacinth 2-7400 


> 
6’, 7", 8, and 10° 
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Complete line—from 3 
H.P. to 20 H. P. 


universals 


Dry- or wet-cut units 


Right-angle or bevel- 
cut types 


-—— Complete bulletins, data, and engineering assistance 
for the asking. 


6225 TACONY STREET, PHILADELPHIA 35, PENNA. 


are cut out... to 


EXPORT DEPARTMENT, 765 DREXEL BLOG... PHILA. 6, PA. 


| 
| 
| 
| 
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Geared-Head 
LATHES 
12 SPEED 
FOR HIGH GRADE PRACTICAL 
GENERAL SERVICE 
© Tooled ond equipped for efficient production 


@ Exceptionally long carrioge bearing—2} In 


@ Feed provided by seporote rod—ieod screw is used 
only for thread chasing 


Complete requicr equipment includes threed indicator. 


Guaranteed accurate to good commercial stand- 
ords. Write TODAY for new bulletin 38-A-8. 


CARROLL & JAMIESON MACHINE TOOL <o: 


BATAVIA, OHIO 


AM SPECIAL REPORTS— continues 


214 Smooth is Smooth?—Part |—Sept 
9 ‘48, lép 
215 How Smooth is Smooth?—Part |i—Sept 
23 ‘48, 
216 Modern Industrial Sofety Equipment Oct 
7 ‘48, 16p* 
217 Ford Handles by A Oct 21 ‘48, 
l6p 


218 How to Use Helium-Shielded Arc Welding 
~—Nov 4 ‘48, 16p* 

219 Master Bases Cut Fixture Costs—Dee 2, 
‘48, Bp* 

220 A Handbook of Horizontal Broaching Fix 
tures—Dec 16 ‘48, l6p 

221 How Materials Handling Affects Plont 
layout—Dec 30 ‘48, lép* 

222 Practical Application of Surface Finish— 
Jan 13 ‘49, 16p* 

223 1949 Appraisal of Metalworking—Jan 
27 ‘49, lép 

224 How to Machine Beryllium Copper—Feb 
10 ‘49, 16p* 

225 Rapid Tests for Identifying Alloy Steels 
—Feb 24 ‘49, 16p* 

226 How to Rubber-Form Light Metals—Mar 
10 ‘49, 16p 

227 Principles of Electroplating—Mar 24 ‘49, 
lép* 


228 Light Drillpresses Are Versatile Tools 
Apr 7 ‘49, 8p 

229 Press-Room Stondards—Apr 21 ‘49, lép 

230 How to Choose and Use Files—Moy 5 
‘49, Bp* 

231 Metal Spraying—May 19 ‘49, 1ép* 

232 How to Use More Color in the Shop— 
Jun 2 ‘49, 12p* 

233 Your Money's Worth Out of Dial Indica- 
tors—Jun 16 ‘49, Bp* 

234 What Filtration Can Do For You—Jun 30 
‘49, Bp* 

235 How to Cut Costs with Value Analysis 
—Jul 14 ‘49, Bp 

236 How to Heat-Treat Spur Geors by In 
duction Heating—Jul 28 ‘49, 16p* 

237 How to do Buffing & Polishing—Aug 11 
‘49, Bp* 

238 Industry Needs Accelerated Depreciation 
~Sep 8 ‘49, Bp* 

239 How to Operate A Safety Program—Sep 
22 ‘49, Bp* 

240 Cost-Cutting Clinic—Oct 6 ‘49, 24p* 

241 Modern Geor Cutting Equipment—Oct 20 

49, 

242 The Mid-Century Inventory of Metalwork- 
ing Equipment—Nov 3 ‘49, 95p* 

243 How Modern Mechanico!l Presses Oper- 
ate—Nov 17 ‘49, l6p* 

244 Automatic Sizing Applied to Plain Grind 
ers—Dec | ‘49, Bp* 

245 Optical Tools for Shop Precision—Dec 
15 ‘49. 8p* 

246 Dressing & Truing Grinding Wheels 
Dec 29 ‘49, 16p* 

247 When Metalworking Turned the Corner 

and the Century—Jan 9 50, lép 

248 1950 of Metolworking—Jan 
23 ‘50, lép 

249 How to Work Clad Moteriols—Feb 6 
‘50, 16p* 

250 Equi t for Abrasive-Belt Grinding— 
Feb 20 ‘50, 8p* 

251 Slash Handling Costs by “Tooling” Your 
Shop Trucks—Mar 6 ‘50, 8p 

(Continued on page E250) 
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NEW 


BOY. SCHULTZ No. 
RFACE GRINDER 


A sensational NEW development, now 
offered to further increase the usefulness 
of our already popular Boyar-Schultz 
No. 6-12 Surface Grinder. 


This new addition, a Dust Collector, 
designed and built by Boyar-Schultz to 
our own rigid standard of quality is 
fitted into the new style stand, and per- 
mits operating the grinder entirely inde- 
pendent of other machines, or dust col- 
lecting systems. Equipped with this new 
Dust Collector, the grinder can be placed 
in any part of the shop where it will 
perform with most convenience. 


The streamlined Stand imparts a new 
attractiveness to the No. 6-12 Surface 
Grinder. 


Big Machine Performance 
.. Small Machine Cost! 


2109 West Walnut Street Chicago 12, Illinois 
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the new BOYAR-SCHULTZ 
BOYAR-SCHULTZ CORPORATION 


ANOTHER 


First”? 
No Chip Breaker 


Grinding 
WITH VIKING V-BACK ADJUSTABLE CHIP BREAKER 
TURNING TOOLS 


SAVE YOUR PRECIOUS 
DIAMOND WHEELS 


Here's how... 


1. Separate chip breaker block and tool tip simul 
taneously locked in tool holder with one locking 
device 

2. Solid carbide block provides trouble free, long 
lite chip breaker, No chip breaker grooves to 
grind into the tip each time tool is sharpened 

3. “On the job” adjustment of chip breaker to con 
trol the chip to meet variations in speeds, feeds 
depth of cuts, and material machined 

4. Carbide to carbide contact of chip breaker block 
and tool bit allows no wedging of chip under 
breaker to fracture the carbide 


Put Viking Tools to work in your shop. Compare the savings 
in Carbide and Diamond Wheels. Write for literature giving 
further detail 


write Holders supplied in shank sizes from 44" to 2”. 
FOR Straight turning, 20 degree lead angle, offset and facing tools 
CATALOG Also . . . Manufacturers of Inserted Blade Milling 
Cutters 
IMPORTANT FEATURES: 
1. Low Initial Cost 3. Lower Sharpening Cost 
2. Longer Blade Life 4. Easier Reblading 


VIKING COMPANY 


CONN 


DYKEM STEEL BLUE 


STOPS 
LOSSES 


making dies 
& templates 


Simply brush on right 
at the bench; ready 
for the layout in a 
few minutes. The 
dark blue background 
makes the scribed layout lines show up in sharp relief, and at the 
same time prevents metal giare. Increases efficiency and 


accuracy 


Write for full informetion 


THE DYKEM COMPANY, 2301 B North 11 St., St. Lowis, Mo. 


AM SPECIAL REPORTS — continued 


252 A Manval of Geor Finishing Equipment 
Mar 20 50, 


253 How to Obtain Flexibility in a Press 
Shop--Apr 3 ‘50, 8p 


254 How Tooling Affects Design of Meto! 
Powder Ports-Apr 17 ‘50, 8p* 


255 How to Mark Your Product—May 1 ‘50, 
8p" 

256 How to Make Extrusions-May 15 ‘SO, 
8p 

257 Know Your Hand Tools— May 29 ‘50, 12p* 


258 How to Select a Mechanical Press— 
Jun 12 ‘50, 8p* 


259 How to Machine Plostics—Jun 26 ‘50, 


8p 

260 Tooling for Investment Castings—Jul 10 
50, 12p* 

261 Multiple-Spindle Bar Machines—Jul 24 
‘50, 16p* 


262 How to Stop That Waste In Machining 
Aug 7 ‘50, 
263 Carbon Restoration Overcomes ‘Soft 
Skin’ on Parts—Aug 21 ‘50, 8p* 
264 How to Hone Sep 4 ‘50, lép 
265 How to Cut Costs with Cutting Fluids 
Sep 18 ‘50, 8p* 
266 How to lap--Oct 2 ‘50, 12p 
267 How to Work Tool and Die Steels 
1--Oct 16 ‘50, 16p* 
268 How to Make Armament—Oct 30 ‘50, 
16p* 
269 Disaster Control—Nov 13 ‘50, 40p 
270 Machinability Depends on Microstructure 
Nov 27 ‘50, lép 
271 How to Work Tool and Die Steels—ii— 
Dec 11 16p* 
272 Machinability Dato for High Temperature 
Alloys—Dec 25, ‘50, 8p* 
273 Metalworking Guide to Defense Business 
Jan 22 ‘51, 
274 How GE Makes Turbojets—Feb 5 ‘51, 20p 
275 How to Choose and Use Automatic 
Lothes—Feb 19 ‘51, 16p* 
276 Thread Chasing and How to Do It 
Mar 5 ‘51, 16p* 
277 How to Spin Metals—Mar 19 ‘51, 16p* 
278 Know Your Measuring Tools—Apr 2 ‘51, 
12p* 
279 You Can't Be Half-Hearted About Mod- 
ernization—Apr 16 ‘51, 20p* 
280 How to Mcke Quality Control Work~ 
Apr 30 ‘51, 12p* 
281 Better Tapping—May !4 ‘51, 16p* 
282 How to Machine investment Castings— 
May 28 ‘51, 8p* 
283 How to Work Titanium and its Alloys— 
Jun 11 ‘51, 9p* 
284 The Why and How of Automatic Turret 
lathes—Jun 25 ‘51, l6p* 
285 How to Mill, Roll, Grind Threads for 
Production—Jul 8 ‘51, 24p* 
286 Plant Protection—Jul 23 ‘51, 13p* 
287 Induction-Heater Maintenance Manuyal— 
Aug 6 ‘51, 16p* 
288 Five Ways to Form Gears—Aug 20 ‘51, 
16p* 


289 Precision Builds Power on Wheels—Sep 
3 ‘51, 32p* 
290 How Chrysler Builds the Firepower En- 
gine—Sep 17 ‘51, 
291 How Metallurgy Solves Shop Problems 
Oct 1 ‘51, 16p* 


(Concluded on page E252 
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ARE AVAILABLE NOW 


Table settings accurate within .000157 '; Vertical milling, downfeed milling and 
readings in .00004” in the LINDNER JIG jig boring in one set-up on the HU Rta 
BORERS. Direct-reading optical measur- For precision machining of jigs, 
ing system is free from mechanical wear gages, fixtures and similar close-limit 
Accurate adjustment is permanent. Leitz tooling. Gage block measuring system 
optics. Longitudinal and transverse table on table. Table sizes: 48” x 13%", ; 


movements 40” x 24” and 24” x 16 x 11%" and 34%" x 104”. 


THESE 


Mammoth Vertical Boring Mills UpTo 84-ft. 
Turning Diameter, Vertical Turret Lathes 
up to 26° turning diameter and Horizontal 
Boring and Milling Machines up to 124," 
spindle diameter, are typical of the huge 
ision equipment built by SCHIRSS 
rope’s largest builder of the largest tools. 
Gear Hobbers for cutting gears up to 40° 
diameter, Crankshaft Turning Machines 
with internal turning diameter to 112” and 
similar heavy-duty machines are Schiess 
specialties — su are larger-than-standard 
machines, on order. 


16-station Vertical Drum- Type Turret Lathe 
with automatic preselection and cycling of feeds, 
speeds and rotation direction for each tool. 
GILDEMEISTER RV 50 reduces set-ups and elim- 
inates second and third operations; cuts machin- 
ing time up to 50° on many special jobs. Speeds 
11-2000 rpm. Bar feeds 1-9/16", 2”, 2'» 


..and advanced machining methods like these... 


Faster back-up turning Without complicated 
tables for machine settings on REINECKER 
RELIEVING LATHE 


Transverse, vertical, bevel and ton, 
planing in one set-up on toolroom work as 
large as x 9's x on WAGNER 
DOUBLE-COLUMN PLANER. 


Lead and pitch tolerances within 00008 in 
traverse and plunge grinding with LINDNER 
THREAD GRINDERS. Two sizes: center 
distance 15%” and 31',”. 


Onty machine designed for down-cut or 
climb milling of high tensile steels. JERWAG 
principle cuts machining time, produces ac- 
curate, uniform finish. Table 55" x 14”. 


Twist drill tife increased 10 times by CAW! 
GRINDER planetary gear system. For wet 
or dry grinding drills 1/16” to 1” diameter 


All Orban-imported tools are serviced by factory-trained engineers at our Service Centers. Replacement parts in stock. 


URT ORBAN 


COMPANY. INC. 


205 East 42nd St., New York 17 + 4220 Prospect Ave., Cleveland 3 + 19450 James Couzens Highway, Detroit 35 


8735 Melrose Ave., Los Angeles 46 
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SHELDON 
“Stamina” Features: 
@ Rigid, Heavily cross- 


strutted |-piece Beds— 
2 V-woys, 2 Flot ways 


@ Full Dowble-Walled 
Aproms-—all gear shafts 
supported on both ends. 

@ Heavy Corriage with wide 
bearing on bed 


@ Twin V-Belts to Spindle 


for extra power. 


SHELDON 


Precision that lasts 


"ZERO PRECISION” TIMKEN 
TAPER ROLLER BEARINGS 


No lathe can be more accu- 
rate than its spindle bearings. 
Hence before buying any lathe 
one should check the exact type 
and tolerances of bearings used. 

The No. TS-56B (and several 
other) SHELDON Precision 
Lathes have Timken “Zero 
Precision” Taper Roller Bearings, 
held to tolerances of .00015”. Not 
only are these the most accurate 
bearings used in any lathe, they 
are the sturdiest type . . . hold 
their accuracy thru long hard use 
. . . hold it even under abuse. 
With the other stamina features 
built into SHELDON Precision 
Lathes, they assure continued 

accuracy, without costly 
maintenance, thru years 
of hard service. 


Write for 


MACHINE CoO., INC. 


4234 North Knox Ave., Chicago 41, Illinois 
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AM SPECIAL REPORTS continucd 


292 How to inspect Screwthread Elements 
Oct 15 ‘51, 

293 How to Machine Copper Alloys—Oct 29 
15p* 

294 Know Your Inspection Tools—Nov 12 ‘S!, 
12p* 

295 Controlling Die-Casting Flash—Nov 26 

296 Contour Turning—Dec 10 ‘51, 24p* 

297 How To Assure Screwthreod Assemble 
ability—Oec 24 ‘51, Bp* 

298 How to Tip Tools with Prehardened HSS 
~Jon 7 ‘52, 8p* 

299 Metalworking Facts for 1952—Jan 21 
‘52, 10p 

300 How to Cast Constant-Tolerance Form 
ing Dies—Feb 4, ‘52, Bp* 

301 How to Run A Drillpress—Feb 18 ‘52, 
l6p* 

302 Calculating Form Tools—Mor 3 ‘52, 8p* 

303 How Ford A tes Producti Lines 
~Mar 17 ‘52, l6p* 

304 How to Work with Beryllium-Copper 
Strip—Mar 31 ‘52, 16p* 

305 How Sperry Harnesses The Electron 
Apr 14, ‘52, 12p* 

306 Rules Don’t Fit Retirement—Apr 14, ‘52, 
6p (chart)* 

307 Plastics-Equip t and Technique—Apr 
28 ‘52, 16p* 

308 How to Run an Engine Lathe—Moy 12 
‘52, 16p* 

309 Plastiscale Prototypes Speed Ford Tooling 

May 12 ‘52, 6p (chart)* 

310 How Modern Gun-Drilling Improves Hole 
Making—May 26 ‘52, 8p* 

311 How and Why Taps Are Precision Ground 
~—Jun 9 ‘52, 

312 How Ford Extends Automaticity to En 
gine Handling—Jun 23 52, 8p* 

313 How to Apply Metal to Glass and Cer 
romics—July 7 ‘52, 8p* 

314 How to Bend High-Strength Extruded 
Shapes—July 21 ‘52, 8p* 

315 How to Machine and Finish Stainless 
Steel—Aug 4, ‘52, 

316 Alco Tooling Assembles The M.47 Hybrid 
Aug 18 ‘52, 8p* 

317 Don’t Overlook Operator Sofety in Press 
Tool Design—Sep 1 ‘52, 14p* 

318 Men of “Parts” Watch Machines Work 
at Sylvania—Sep 15 ‘52, 24p* 

319 How to Cut Overhead Costs—Sep 29 ‘52, 
12p* 

320 How to Maintain Heat-Treating Equip- 
ment—Oct 13 ‘52, 12p* 

321 How to Run a Grinding Machine—Oct 
27 ‘52, 16p* 


Note: Only in the cases of those 
Special Reports in which an 
asterisk (*) follows the num- 
ber of pages are reprints avail- 
able. Other Reports would 
have to be photostatted. Each 
Special Report carries a num- 
ber for identification at the 
foot of page 1. Contents are 
copyrighted and all rights re- 
served so they cannot be re- 
produced without permission 
in writing from the publishers 
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WEBO RADIAL DRILLING MACHINE 


WEBO 


PRE-SELECTOR 
1) Pre-Selector covers 36 speeds and 18 feeds. 
2) Permits speed and feed for next operation to be 
set by operotor while work is in progress. 


FEATURES AND ADVANTAGES PRODUCTS 
1) Massive column eliminates deflection in the arm. SOLD AND SERVICED 


2) Positive electric clamping system of column arm and head _—Bench Drills Torvet Lothes 


combine to produce work of greater accuracy. Garo Surfece Grinders 


Millers 
3) Finger-tip control of all movements and a centralized ar- _Pieno-Mills —— ss 


rangement of all operating members assure a minimum time _Boring Mills 


| . Shapers 
and result in a maximum productive output 


4) Safety features assure fool-proof operation and effective Lathes Bor Cutters 
protection against overloading. Lathe Chucks Woodworking Machinery 


GOOD DELIVERY ... REPLACEMENT PARTS IN STOCK 


Cold Sews 
Seow Grinders 


KLINGELHOFER MACHINE TOOL COMPANY 


INDUSTRIAL PARK, KENILWORTH, N. J. 
e SINCE 1929 e@ 
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Versatile Use in Production As 
Multn-Tool Lathe 
Copying Lethe 
Single-Purpose Machine 


The NEW Cross Handle controls oll movements of the 
soddle and cross-slide reducing operating time con- 
-iderably 


EXCELLENT Swing over bed 
| POWER CROSS MOVEMENT DELIVERY 
2—HAND CROSS MOVEMENT Centre distances 
Send for detailed 
3—HAND LONGITUDINAL MOVEMENT Dato ond Cataleg . 
4—POWER LONGITUDINAL MOVEMENT Spindle Speeds, R.P.M 
EXCLUSIVE U. S. DISTRIBUTOR Drive Motor, HP 


Net Weight, Ibs. 


27-11 41st AVE.—L. 1. C. 1, N. Y.—EXeter 2-1555 


COMPARE THE NEW 


CENTEC 


UNIVERSAL 


MILLING MACHINES- 


PEDESTAL TYPE 


THREAD 
GENERATING 
MACHINE 


Horizontal—Vertical 
6 SPEEDS 
FORWARD AND REVERSE 
FULLY GEARED 
IMMEDIATE DELIVERY 
FROM STOCK 


These precision built machines are specially designed for short rums of 
small and intricate ports to close tolerances, which com be machined 
by horizontal and vertical milling, drilling and boring 

The CENTEC millers are equipped with a |" arbor, No. 2 MT, and 
HP. motor. Available with swivelling table, and swiveling heod with 


turning, or die chesing and will be of # to any sliding spindle for milling at all angles 


requiring work of greater accuracy ond better finish, 
os well as higher production. 


WRITE FOR ILLUSTRATED FOLDER 


GEORGE SCHERR CO., Inc. 


COMPLETE LINE OF PRECISION INSTRUMENTS 
200 D LAFAYETTE ST. + N.Y. 12, N.Y. 


Write for full details and specifications and surprisingly low 
prices! 


DE WITT EQUIPMENT COMPANY 


136 Lafayette St., New York 13, N. Y. 
Telephone: WAlker 5-4048 
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| STOP 
Special inneuncemen( VIBRATION 


j tr 
to Metalworking Industry 7, and 
indi ble tool | 
| about an indispensa Improve Equipment Layout 
tion Costs 


The famous Gray Turret-Head Nibbling Machine * Reduce Maintenance 


line now being built, sold and serviced by Tabor * Increase Production 


© Improve Employee 
Efficiency 


—pioneers in abrasive cutoffs. 


thinnest stocks up to 1” thick. | | ° Improve Work Quality .. 


See Advertisers Index for 


Write for Bulletin TG-1, and engineering assistance. Page No. of Korfund ad in : 7 

Plant Service Section 
TABOR 

48.398 Thirty-Second Place 

6225 TACONY STREET, PHILADELPHIA 35, PENNA. Long Island City 1, N.Y 


| 
| 
| 
| 
| 
| 

Gray Nibblers cut all metals any shape—from the ; 
| 
| 
| 
| 
| 
| 
| 


CARBOLOY IN FRONT OF BOOK — : 
CEMENTED CARBIDES CHECK ADVERTISING — q 


KEYSEATING 


The Modern Way 


Illustration shows typical set-up for cutting 
taper keyways with table tilted. 


Machines are made in three sizes for keyways 
1/16” to 1” in width. 

Great simplicity and ease of operation of Davis 
Keyseaters assure the user of accurate, time-saving 
work. 


Let our engineer study your keyseating problems. 


DAVIS KEYSEATER COMPANY 


403 EXCHANGE ST. ROCHESTER, N. Y. 
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Essentiacty, riveting has 
changed but little through the ages, although there 
have been notable improvements in the standardiza- 
tion and uniformity of quality of the rivets them- 
selves. Most rivets are still heated in the open forge 
fire and, because the operation is so frequently per- 
formed out of doors, on scaffolds, or in the holds of 
ships, there seems little likelihood that there. will be 
any great change 

For inside work, however, where riveting can be 
performed at a fixed location, there are indications 
that induction heating may come into wider use. This 
would insure more uniform heating, cleaner rivets, 
and would eliminate smoke, fumes, and adjacent 
heat. At present, there is a limit to the distance be- 
tween the induction coil and the heater cabinet, but 
it is possible that, before too many years, it may be 
possible to have the bucker heat the rivet with a 
small, hand-held coil, and to eliminate the time- 
honored, but inherently dangerous, practice of toss- 
ng the heated rivet from heater to bucker 

On the other hand, cold riveting overcomes most 
of these objections and has had a notable increase in 
application in recent years. The introduction of the 
hydraulic squeeze riveter virtually guarantees a 
filled hole and, because there is no heating involved, 
there is no subsequent shrinking. Riveting pressure 

: controllable within close limits, so there is little 
danger of setting up excessive stresses in the base 
metal. It is, moreover, a one-man operation. 

For some applications it may replace welding. Cold 
riveted truck chassis, for example, have been found 
to stand up under hard service much better than 
welded ones, and the process is becoming increas- 
ingly popular in the construction of railroad freight 
cars. It is limited, however, to locations in which 
both ends of the rivet are accessible to the operator 
and within reach of the jaws of the machine 

Small, cold rivets, whether squeezed or hammered 
and in a variety of metals, are still indispensable 
Modern aircraft, for example, require millions of 
aluminum-alloy rivets and, although they may, some 
day, be replaced by adhesives, it is extremely doubt- 
ful whether this will come within the next decade. 

Of recent years, there has been considerable inter- 
est in the explosive rivet. This contains a small 


WHAT’S AHEAD THE NEXT TEN 


charge of explosive in a cavity in the shank and, 
when the head is heated by suitable means, the en- 
suing explosion bulges the shank and produces a 
tight rivet. A similar effect can also be produced 
mechanically on a number of patented rivets in 
which the shank is expanded and the end bulged by 
pulling up or driving down an insert which, accord- 
ing to the design, may remain in place as a part of 
the rivet, or may be removed automatically by the 
riveting tool after heading is completed 

It is possible that conventional hot riveting may 
eventually yield to the welding gun for production 
processes. Too much time and labor are required for 
heating, inserting, and heading the rivet, and three 
men are needed for the job. Moreover, skilled rivet- 
ers are hard to find; the job requires considerable 
skill and training. Theoretically, a properly driven 
rivet should expand to fill the hole, but there is no 
way of telling whether it has done so 

All riveting is subject to the objection that much 
labor must be expended for drilling or punching a 
large number of holes. And if the joint is to be gas- 
or liquid-tight it is usually necessary to caulk the 
entire seam—a tedious and time-consuming opera- 
tion. Nevertheless, there are still many applications 
on which there appears to be no practical substitute 

Tubular rivets, or eyelets, in brass or aluminum, 
which can be inserted and spun automatically, rep- 
resent one of the fastest and easiest fasteners, and 
are particularly valuable for light, permanent as- 
semblies. Within their limited field they will prob- 
ably continue to be used for many years, although 
they may be replaced, eventually, by adhesives 


staking and doweling 


For accurate positioning of two or more parts in 
relation to each other, dowel pins have long been in 
use. Mating holes can be jig bored or ground, and 


“We need heavy-duty riveting and staking 
machines that are more efficient. At the other 
extreme we want self-contained portable 
units that will give continuous, trouble-free 
operation.” 


—MANAGER, HEAVY-EQUIPMENT PLANT 
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YEARS IN 


pins of suitable diameter pressed into them. They e lites 
may be sufficient to form a joint although usual ha +~* ei 
practice is to rely on them for location only, and hoses ° aa “ 
to make the joint with screws, bolts, or other fasten- ; ead 
ers capable of sustaining an axial load. 
At one time, it was necessary to make individual! 
dowels for every job, but it is now possible to pur- 
chase precision-made dowels in standard diameters 
and lengths. Where space is at a minimum, dowels 
can be eliminated by making special bolts with 
ground shanks to act as combination bolts and 
dowels, but this is costly and should be avoided un- 
less absolutely necessary. A properly fitted dowel 
requires no anchoring to prevent endwise movement, 
but if the joint is to be permanent, the dowels may 
be locked by staking. 
A recent development has been a split, tubular, 
spring-tempered dowel which requires no anchoring. 
It can be readily inserted and removed, yet is self- 
locking because of its spring action. It can also be 
employed to attach hubs and collars to shafts, re- 
placing the conventional straight or taper pin. 
Staking as a method of joining, is widely em- 
ployed where loads are light and joints are to be 
permanent. It is particularly applicable to die cast- 
ings and similar parts in which a projecting stud can 
be made integral with one of the parts. This will 
engage a hole cast or drilled in the mating part, and 
the joint can be made by striking the projecting end 
with a chisel or cruciform staking tool. On other 
work, a separate pin may be screwed or driven 
tightly into one part and may serve as a dowel to 
position the other. After assembly, the free end can 
be staked to make a tight joint. 
Staking can also be employed to prevent relative 
movement by creating a burr at the edge of the hole 
in a nut or tapped part with a punch or chisel. Such 
anchorage is effective when loads are light, but must 
not be relied upon for a positive joint or for power 
transmission. 
Few changes can be anticipated in actual tech- 
nique, but as assembly methods become more mecha- 
nized, it is probable that staking will be employed 
to a greater extent by the incorporation of staking 
punches in assembly machines and presses 


American Machinist ¢ MID-NOVEMBER, 1952 


? 
a 
oining a \\ 
assemb 

A 
. 
: 
‘ 
: 

} 


i all the production proc- 
esses that have been developed during the life span 
of American Machinist, few have achieved so im- 
portant a place as welding. Hammer welding, of 
course, has been known since the earliest times, but 
its use was confined chiefly to such operations as the 
manufacture of sword blades and, later, to producing 
tires for wagon wheels, agricultural implements, gun 
barrels, and similar work which could be handled in 
the blacksmith’s forge 

Both gas and electric welding are relatively mod- 
ern processes, and while the are weld preceded the 
gas weld by a few years, the two processes advanced 
along similar lines. The first practical are welder, 
using a carbon are, was patented in 1887, and the 
metallic arc in 1889. Both types were employed in 
Europe for some years with considerable success, but 
it was not until 1902 that the first large-scale weld- 
ing plant went into operation in the United States 

Oxyacetylene welding, meanwhile, had been suc- 
cessfully developed in France, the first torch making 
its appearance in 1900. This was designed for high 
pressure, but subsequent modifications by its in- 
ventor led to the introduction of the low- and 
medium-pressure torches now in common use. This 
torch was witroduced into the U S in 1906, and found 
almost immediate acceptance 

Paralleling these developments was an entirely 
American process—resistance welding. Its principle 
was discovered by Thomson in 1877, but it was not 
until 1886 that he perfected the process and took aut 
the first patents. The first application was for butt 
welding, but in 1898 it was applied to the production 
of spotwelds, and came into immediate favor for 
such work as attaching the handles to cooking 
utensils. 


welding gains favor 

In its early years, welding, in the public mind at 
least, was looked upon with considerable disfavor. 
Welds were frequently unreliable, and customers 
were prone to look askance at any article which had 
been “only welded.” Progress was slow in both the 
gas and electric fields, and it was not until World 
War I that the real potentialities of welding began 
to be appreciated. 
Unprecedented production demands in the war 


F 


and immediate postwar years forced manufacturers 
to accept welding as a fast, low-cost, and reliable 
method of fabrication but, because failures did occa- 
sionally occur, and because there were no practical, 


non-destructive methods of inspection, restrictive 
codes were developed which, lingering on like the 
Puritanical Blue Laws, still act to prevent widest 
practicable application of the process. 

There is no doubt whatever that coming years will 
see a tremendous increase in welding, and more and 
more structures will be put together from stampings 
or flame-cut components. Machine frames and beds 
are already trending in this direction and once the 
natural resistance to change has been overcome, the 
conversion should continue at a rapidly accelerating 
pace. 


re-education required 


It is important to realize, however, that consider- 
able re-education of designers will be required. Un- 
satisfactory results have sometimes been obtained 
with welded structures because designers have 
merely copied the original cast design. The impor- 
tance of designing for welding is now beginning to 
be understood, and future designs will reflect the 
experience now being gained. To a large extent, in- 
dustrial design has been governed by foundry limita- 
tions but, once these disappear from the picture, 
there may be radical changes as designers realize 
they need no longer consider the problem of pattern 
draft, abrupt changes in section, core shifts, chills, 
and other troubles inherent in cast design 

The rapidly rising cost of patterns makes the 
change even more important, particularly in the 
case of large, special machines of which only five or 
six may be made throughout the entire life of the 
particular design. Proper attention to welded design 
will provide even better vibration absorption than is 
now obtained from cast iron, and the virtual elimi- 
nation of resonance will have a marked effect on the 
tool life, accuracy, and quality of finish obtainable 
on machine tools so constructed. 

In many cases, forgings, too, may be replaced by 
welded structures. For a finished part, weighing 
perhaps 100 Ib, it is not uncommon to produce a 
forging weighing 300 or 400 Ib. The excess metal 
must then be removed in the form of chips with 
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great expenditure of time and labor. With welded 
construction, probably not more than 10 or 20 Ib 
would need to be machined away. 

To overcome these threats, forgings and castings 
are already changing their old character. New meth- 
ods now make it possible to produce close-tolerance 
castings and forgings, and cored forgings eliminate 
much of the heavy boring formerly required. For 
some work, shell molding and investment casting 
permit the production of parts which require little 
or no machining. It is probable, therefore, that the 
term “rough” forging or casting may soon be a thing 
of the past. 

To a certain extent, welding will join forces with 
the older processes, and castings or forgings will be 
simplified by welding together several simple cast- 
ings or forgings, rather than making a large and 
complex item all in one piece. This applies, of course, 
a little less to forgings, but is already fairly widely 
used in casting. 

There is thus no reason to suppose that forgings 
and castings will be superseded entirely, but rather, 
they will be replaced by weldments where there is a 
practicable and economic reason. It is not logical, 
for example, to consider the construction of rifle 
barrels by welding (although many of the earliest 
barrels were actually made by forge welding), but 
on the other hand, aircraft landing gears for heavy 
bombers, originally designed to be made from mas- 
sive forgings, are being produced successfully from 
weldments. And, of course, welded-steel tubing is 
being produced from strip to such accuracy and high 
quality, and at such low cost, that it may, in many 
cases, replace drawn or extruded tubing. 

Welded ship hulls are already fairly common. A 
striking example of its advantages occurred, when 
the damaged bow of the aircraft carrier Wasp was 
cut away and replaced by the bow of a sister ship 
within ten days. Such an operation would have been 
virtually impossible with riveted construction. 

All-welded bridges are already a reality and, al- 
though some cities still stubbornly refuse to permit 
welded-frame buildings, it may be only a matter of 
time before the rattle of the riveting gun is replaced 
by the crackle of the welding arc in the construction 
of both business and industrial premises. And if the 
steel-frame house ever becomes a practical reality, 
welding will be the obvious erection tool. 

On the other hand, welding may be up against 
some stiff competition from the cold rivet and, espe- 
cially in bridge construction, from high-strength bolts. 


gas welding 


Although various flammable gases have been ap- 
plied to welding, acetylene is now employed in virtu- 
ally all gas-welding operations. Packaged in easily 
portable cylinders, under high pressure, it is capable, 
when mixed with the correct amount of oxygen, of 
producing a clean, odorless flame of great intensity. 

Of equal importance is the quality of the oxygen 
used in welding, and the high-purity gas now ac- 
cepted as a matter of course is a far cry from the 
crude, impure gas available to the early welders. 
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what do buyers want in 
ftomerrow'’s gas cutting 
and welding equipment? 


More heat-resisting cutting and welding tips 
Some means of temperature control 
Better stack cutting 


Throughout most of the present century, a con- 
tinuous program of research has been carried on by 
the major welding-equipment manufacturers with a 
view to improving the economy and efficiency of 
welding torches. New patterns have been developed 
to provide greater safety and comfort for the opera- 
tor, and exactly the correct flame shape and intensity 
for every different material and welding condition. 

At present, gas-welding is the most common weld- 
ing method, in terms of the number of individual 
users but, nevertheless, it accounts for only about 
10% of all the weld metal deposited. There are in- 
dications that it will lose considerable ground in 
production work, but the constantly increasing field 
of application will probably maintain it at about its 
present volume. The cost of gas per unit of energy 
is higher than that of electricity, but the trend 
toward the use of light-gage stock, and the increas- 
ing amount of brazing to be done will aid materially 
in maintaining the volume of gas consumption and 
the number of users 

It is still the most flexible welding process and 
requires the lowest capital investment. It can be 
applied to almost any material, of almost any thick- 
ness, with a minimum of edge or surface preparation 
The amount of heat can be varied by changing the 
tip size, and the temperature of the molten metal 
may be varied by manipulation of the flame. Thus 
the same torch can be used for all jobs, including 
brazing and soldering. The flame can be made either 
oxidizing or reducing by adjustment of the valves 

Cutting with the oxyacetylene torch offers con- 
siderable room for expansion. Recent improvements 
in equipment have made the process completely 
automatic, and it is possible to cut the most intricate 
contours, in multiple, by aid of an electronic scan- 
ning device which automatically follows a line 
drawn on a sheet of paper. Flame-cut edges usually 
require only a minimum of machining to clean up for 
appearance and are generally good enough for weld- 
ing without any further preparation. Edge grooving 
for welding, by gas or arc, can be performed with 
the gas torch. 

There is considerable prospect of the extension of 
gas welding technique to braze welding, and of the 
development of rods which can be applied to a 


- greater range of materials. 


arcwelding 

In the production field, arcwelding has assumed 
first place for both manual and automatic operations, 
although it is the latter phase that holds the most 
promise for future developments, It appears inevi- 
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table that arewelding will be mechanized to 4 mucin 
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cate legree than at present, and it is probable 
that submerged-are welding will be further devel- 
yped to permit right-angle, or even overhead, weld- 
ing. Th A equire development of new fluxe 
which will adhere to the work, but there are indica 
tior that these are not far off 

There will be a much wider use of low-hydrogen 


electrodes for creation of sounder welds, and it is 
probable that a mild-steel electrode will be em- 
ployed for welding various alloys by incorporating 
alloying elements into the flux. Current densities 
will certainly increase, permitting higher speeds and 
deeper penetration, which will lower welding costs 
by reducing the time and the amount of electrode 
metal deposited. Multiple-arc welding, that is, the 
employment of two or more electrodes in a common 
weld pool, is already being tried, and represents a 
major improvement in production speed. This will 
become much more common 

Elimination of the human element in welding pre- 
sents equipment designers with their greatest chal- 
lenge Fully automatic equipment has already 
reached a fairly high stage of development, as ex- 
emplified in submerged-arc welding where ar 
length is maintained automatically, thus making it 
ifficult to produce a poor weld. Unfortunately, this 
process cannot be applied to all jobs—nor can any 
other automatic proce 

A logical direction for welding to take, therefore 
s toward semi-automatic operation. This will re- 
quire more than mere equipment development; it 
will demand basic process development. But there 
is no doubt that it will be achieved shortly. 

Inspection still remains a major headache, but 
the solution appears to lie, not in better inspection 
methods, but in reducing the need for inspection, 
that is, by making it difficult to make a poor weld 
A step has already been made in this direction by 
ncorporating a recording voltmeter in the circuit 
but this must be correlated with X-ray for a con- 
iderable period before a pattern can be established 
to indicate bad welds. A set of X-ray standards for 
hielded-are welds in aluminum has been established 
on the basis of guided bend and tension tests, and 
books of film standards have been prepared, incor- 
porating a summary of the test data 

Another cost item to be eliminated is that of edge 
preparation. Beveling the edges of butt joints, eithe: 
by machining or flame gouging, is expensive, and its 
avoidance would have an important effect in lower- 
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Higher current densities may be 


inert-qas-shielded arcwelding 

One of the most spectacular developments of re- 
cent years has been the introduction of inert-gas- 
shielded arcwelding With a nonconsumable elec- 
trode, usually tungsten, it has already replaced all 
other methods for a large percentage of aluminum 
and other nonferrous jobs, and is making large in- 
roads into the steel, and particularly the stainless 
steel fields 


Latest development has been the use of a consum- 
able electrode to furnish filler metal, with the elec- 
trode fed continuously from a reel. Speeds have been 
increased enormously, even with hand-held guns, 
and are phenomenal with mechanized equipment 
The process is still quite new and there is a wide 
field for equipment development and for increasing 
general industrial acceptance 

The outstanding advantages of this method of 
welding are that there is virtually no contamination 
of the weld with undesirable gases, there is almost 
complete freedom from spatter, and the weld surface 
is so regular and clean that only a minimum of ma- 
chining is required to produce a smooth surface. 
Even more important, however, is that it can be 
employed for welding materials difficult or impos- 
sible to weld by any other process. Titanium, for ex- 
ample, absorbs oxygen, hydrogen, and carbon so 
readily that inert-gas shielding, preferably both 
above and below the weld, is essential to obtain a 
sound weid 

Already the consumable electrode process is being 
employed on metals as thin as 16 gage, and may be 
applied to much lighter material in the future. How- 
ever, the tungsten arc has, thus far, been entirely 
satisfactory on the lighter gages, and it is more likely 
that it will continue to be preferred for this work. 
In certain cases the gas-shielded arc may replace 
the submerged arc although, generally speaking. 
each has its own best field of application. 

There appears to be little probability of any im- 
mediate major change in arcwelding power supply, 
although there is likely to be a noticeable swing from 
ac motor-generator sets to ac transformers. The 
rapid rise of the rectifier-type dc welder may in- 
crease interest in de welding for some jobs and, if 
some of its inherent difficulties can be overcome, it 
may replace the dc motor-generator in some shops, 
particularly for intermittent use. For field welding, 
however, the engine-driven generator, whether ac 
or de, will continue to hold first place because of its 
portability and independence of outside power 
sources. 


resistance welding 


Resistance welding is due for a considerable up- 
surge as industry turns more and more to the utili- 
zation of stampings, and it requires no great stretch 
of imagination to visualize a spot, seam, or flash- 
butt welder integrated into a press line. Parts would 
then leave the presses and feed to the welder in 
timed sequence; positioning and welding would be 
automatic. In some cases, the welder may be incorpo- 
rated into the press itself, so assembled parts can be 
produced in one press cycle. Such applications will be 
practicable, of course, in only the large production 
industries. 

One item that requires closer attention is the prob- 
lem of pickup, efficiency, and life of welding tips. 
Labor costs and production losses caused by too fre- 
quent changing and re-contouring must be reduced, 
and this is of even greater importance in automatic 
equipment. Reduced water consumption for water- 
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current thinking 


Combining welding with forgings or 
castings will simplify many complex 
designs 

Castings and forgings will not be su- 
perseded 

Welded tubing may replace drawn or 
extruded tube 

Only 10% of all weld metal is now de- 
posited by gas 

Increased use of light-gage stock, and 
rapid growth of brazing, will main- 
tain gas consumption level 

Greater mechanization of arewelding 
in prospect 

Low-hydrogen electrodes to be more 
generally used 

Higher current densities will be ap- 
plied, may eliminate edge beveling 

Multiple-are welding will improve pro- 
duction speed 

Semi-automatic welding will receive 
greater attention 

Inert-gas-shielded are has solved many 
difficult welding problems 

Tungsten electrode still most satisfactory 
for light-gage work 

Rectifier-type de welders may replace 
m-g sets for some work 

Major increase in resistance welding 
foreseen 

Resistance-welding units may be in- 
corporated into presses 

Ultrasonic spotwelding offers improved 
quality 

Automatic control of weld quality will 
soon be possible 

Brazing stainless steel without flux 
is new and inexpensive joining method 

Dissim‘lar metals, as aluminum and 
steel. can now be joined by brazing 

Solderless joints probable in commu- 
nications industry 

Ultrasonics may simplify aluminum 
soldering 


cooled ignition tubes is also important, and it seems 
certain that new designs will soon be available, in 
which temperature will be controlled by thermo- 
stats in contact with the inner wall of the tube. 
Water flow will then be controlled by the heat of 
the tube itself rather than by that of the water. 

Most promising development in the resistance- 
welding field is in the application of ultrasonics. 
Tests on alclad indicate that, when spotwelding elec- 
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trodes are subjected to ultrasonic vibration during 
the weld, there are decided improvements in shear 
strength, cracking is reduced, and a higher degree 
of uniformity is obtained. The microstructure of the 
weld shows grain refinement, with more random 
orientation of the cast structure and a blending of 
the cast metal into the wrought grains of the rolled 
sheet. Furthermore, the laborious and frequent'y 
unsatisfactory cleaning processes may be eliminated, 
and welds made directly on as-received material 
The potentialities of this process are great,. It is not 
yet known whether similar results can be obtained 
on other metals, nor whether the cost of the equip- 
ment can be reduced. 

Weld quality is of particular importance in re- 
sistance welding, because it is likely to be a pro- 
duction job and radiographic inspection may be too 
tedious and costly. Equipment is now becoming 
available, however, which will control quality by 
measuring the resistance. Any sudden change will 
either shut off the machine or vary the current to 
insure a sound weld. 

Surface cleanliness has an important influence on 
the resistance of materials to be welded, and equip- 
ment will shortly be available for indicating the 
surface resistance and showing whether it is clean 
enough to permit making a good weld 

Post-weld heat treatment is already being in- 
corporated into some resistance welding equipment, 
and can be expected to become much more general. 
It would also be tremendously valuable in arcweld- 
ing, but there seems little prospect of this being feas- 
ible at present. 


pressure and cold welding 

Considerable interest was aroused toward the 
close of World War II by a method of welding alu- 
minum by pressure in gas-heated dies, The process 
was developed in Germany, and while it appears to 
have been reasonably successful, it has not been 
adopted to any great extent 

Special dies are required for each job, and great 
care must be taken to insure absolute cleanliness 
Hence, costs are high and the results are little, if 
any, better than can be obtained with a conventional 
seam welder. 

Another method which shows considerable prom- 
ise for certain applications is cold welding. This is, 
in effect, a variation of the old method of attaching 
a sheet of silver to a sheet of copper, as in the manu- 
facture of Sheffield plate, by holding the two in inti- 
mate contact under pressure. In modern practice, 
the two surfaces are cleaned to remove the oxide, 
then subjected to severe localized pressure, or impact 

At its present stage of development, it is not suit- 
able for large assemblies and thick materials, but 
for small parts of thin aluminum or zinc it has been 
highly successful. Typical examples are in the manu- 
facture of electric battery and condenser cases. It is 
quite cheap to perform, and joints can be either spot 
or seam welded. On light-gage aluminum, for exam- 
ple, spot welds can be made by merely indenting 
with an automatic centerpunch. 
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No other fundamentally new welding process 
seems likely to appear, although there is a remote 
possibility that atomic energy may some day be ap- 
plied. A patent was granted recently for this but, 
even with our rapidly increasing knowledge of nu- 
clear physics, it seems doubtful whether any suc- 
cessful application can be made to welding, at least 
during the life of the patent 


copper and silver brazing 


In its own field, brazing will undoubtedly undergo 
considerable expansion, because of the increased ap- 
plication of stampings. Both furnace and induction 
heating will show the greatest increase, and there 
will certainly be a wider use of preformed rings and 
strips of brazing alloy. Because of its speed, small 
amount of floor space, and the fact that it can be 
incorporated directly into a production line without 
creating dirt or operator discomfort, the induction 
heater will find the greater use for small, relatively 
simple joints. For multiple joints and irregular 
shapes, and where distortion or heat damage is not 
a problem, the furnace will find wide use. 

Where protective atmospheres are required to pre- 
vent oxidation, as in many silver and copper brazing 
applications, the furnace method is essential at the 
present time. But there seems to be no reason why 
a method should not be found for surrounding the 
work with a protective atmosphere on an induction 
heater in somewhat the same manner as is done with 
inert-gas-shielded arcwelding. 

Many brazing fluxes leave much to be desired from 
the standpoint of ease of application and removal. 
Many have a tendency to foam under heat and pro- 
duce a distinctly messy appearance on the work, 
requiring considerable labor for washing and scrub- 
bing. Dry fluxes, and types which can be removed 
by brushing or dipping, will soon be available. 

A recent development has been the bright brazing 
of stainless steel performed in a controlled-atmos- 
phere furnace without flux. Results have been high- 
ly successful, and the process offers a fast, clean, 
and economical method of joining stainless. 

Silver-clad strip stock also offers many advan- 
tages. Small parts may be fabricated from the ma- 
terial and brazed together without added brazing 
metal; on larger parts, strips of the clad metal may 
be used as brazing shims 

Some interesting work is now being performed 
by brazing dissimilar metals together, as aluminum 
to steel with aluminum brazing metal, and this of- 
fers room for considerable future development. 

Dip brazing in a bath of molten flux, using pre- 
placed shims or forms of brazing metal will become 
increasingly popular, and offers interesting possi- 
bilities for multiple-joint work 


solt soldering 


Soldering will continue to be employed to a wide 
extent where high strength and vibration resistance 
are not required but, in general Metalworking, it will 
be gradually replaced by brazing or welding. The 
communication and electrical industries will prob- 
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“We need a cheap, nondestructive test for 
welds.” 
PLANT MANAGER, EASTERN PLANT 


ably never discard it entirely, because it represents 
a quick and easy method of insuring sound elec- 
trical contact between two or more conductors. On 
the other hand, there is always danger of drops of 
solder falling into complicated wiring setups and 
causing a short circuit, as well as the danger of 
burning insulation with acid or the hot iron. 

A tool has already been developed for attaching 
copper wire to terminals of rectangular section by 
wrapping it so tightly that a cold-welding action 
takes place at the sharp corners. The operation is 
extremely fast, as the tool strips the necessary length 
of insulation and wraps the wire with the simple 
pull of a trigger. For large, permanent wiring in- 
stallations, it is possible that the present manual 
tool may be modified and incorporated into a com- 
pletely automatic machine which will bend and ar- 
range the various wires into their proper positions 
and make the necessary connections 

Despite its drawbacks, however, soldering is still 
the only practicable method of joining tinplate, thin 
sheet copper and brass, and other materials which 
cannot be subjected to high temperature, as well as 
for making most electrical connections. However, it 
seems apparent that some substitute will have to be 
found for tin. Despite the adequate supply available 
in the world, the United States is dependent upon 
imports, and in time of crisis is subject to real or 
threatened shortage. 

Soldering fluxes have been much improved, and 
may now be in the form of a core in the solder itself, 
but some types are dangerously corrosive and re- 
quire extremely careful removal. These will prob- 
ably disappear in favor of noncorrosive types. It is 
possible also, that a combination cleaner and flux 
may soon be available to eliminate the troublesome 
chore of creating a scrupulously clean surface 

Some interesting work has been done recently in 
the application of ultrasonics to soldering, particu- 
larly for soldering aluminum. The effect is to break 
up the oxide film and permit adhesion of the solder 
to the work surface. Results, so far, have been ex- 
cellent and make it probable that aluminum will be 
employed to a far greater extent than at present, 
particularly for electrical work, as a substitute for 
copper and brass. Ultrasonic soldering irons are al- 
ready available, as are baths for dip tinning. 

The old-style soldering copper, or soldering iron, 
is already a thing of the past as far as production 
is concerned, although it will, no doubt, linger on 
for many years to come. Its place is being taken by 
the electric iron of several different types; the fa- 
miliar type with the resistance heating element, the 
self-feeding type which supplies a predetermined 
amount of wire solder at each application, and the 
soldering tongs or tweezer type. The gas torch, too, 
is common where electric power is not available, but 
is not as safe or convenient as the electric iron. 


75th anniversary issue 


Fe 
1 

7:2 : 

| 
| 

‘s 

AW 

— 


Screw threads will probably 
never be surpassed for the creation of non-perma- 
nent joints, whether cut into the base material of the 
joint, or used in connection with nuts. They permit 
parts to be drawn together under controlled pressure 
to be held securely, and yet to be separated without 
injury to the base material or the fastener itself. 

One major objection to the threaded fastener was 
its tendency to loosen under vibration or repeated 
stress reversals. This, however, has been overcome 
by the development of a wide variety of locknuts, 
lockwashers, and self-locking screws, many of which 
are reusable. Another objection has been its purely 
national character, which has caused considerable 
difficulty in imported and exported articles. This is 
of major importance in military goods, and a source 
of annoyance in civilian items. For example, a stand- 
ard American wrench will not fit the nuts on an im- 
ported British automobile. The recently adopted 
unified thread is, however, an important step in 
overcoming this, and while it has not yet been widely 
accepted, there is little doubt that it, and standard- 
ized nut and head sizes, will see much wider use. 

As always, in adopting any new standard, there 
are the problems of existing stocks of tools, and of 
interchangeability of new spare parts with the orig- 
inal equipment. This latter, however, applies more 
to the British, as the new thread is already inter- 
changeable with American standards. 

Some progress is now being made toward fitting 
the metric thread into the unified standard, and 
although this will present much greater difficulties, 
there is every reason to suppose that, eventually, 
there will come into being a single, international 
standard. 

For the purpose for which it is intended, the 
threaded fastener will undoubtedly maintain its 
position, if not indefinitely, then for at least a great 
many years, for there is nothing to indicate that any 
satisfactory substitute may be found. There have 
been, of course, many improvements in both design 
and manufacture. The upset head has almost entirely 
replaced the cut-from-the-solid, and the rolled 
thread has replaced the cut thread on diameters of 
1 in. and under. 

For the extreme precision and relatively high 
hardness frequently demanded in aircraft work, 


American Machinist e MID-NOVEMBER, 1952 


bolts and screws 


ground threads have been common, but with the 
improvements in thread-rolling equipment, class 3 
threads can be produced in steel hardened to R, 30 
or better. It seems probable, therefore, that the 
rolled-thread bolt, stud, and screw will become 
standard in this field 

High-strength bolts are becoming increasingly 
popular, and their use will undoubtedly increase 
substantially where heavy stresses are concerned 
In some situations they may even replace rivets 
Their function differs from that of conventional 
fasteners in that, for shear loading, the bolt itself 
is not in shear, but is drawn up so tightly that the 
load is taken by the frictional resistance between 
the contact surfaces of the work. 

Slotted-head screws are being displaced rapidly 
by socket heads and, although there is some price 
differential, it is probably only a matter of time be- 
fore the former disappear entirely for most applica- 
tions, except, perhaps, in the smallest sizes where 
there is not sufficient room for the recess 

A number of assorted head shapes are scheduled 


highlights 


Bolts and screws no longer likely to 
loosen under vibration 


Unified serew thread will improve in- 
ternational interchangeability 


Rolled threads have generally replaced 
cut threads 


No substitute for threaded fasteners is in 
sight 


High-strength bolts may replace rivets 
for some applications 


Socket-head screws rapidly replacing 
slotted heads 


Number of standard head shapes to be 
sharply reduced 


Selftapping screws said to account for 
25% of machine-screw volume 


New types of fasteners offer bright pros- 
pects 
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to disappear in the near tuture. Many of the present 

hapes are quite unnecessary, and there are indica- 
tions that, within a few years, only the hexagon, 
flat (countersunk), and pan heads will be considered 
as standard. The popular fillister head will die hard, 
but the lower, slightly larger-dia, rounded-edge pan 
head will eventually replace it. The round (button) 
11 be hard to replace, but has no real 
advantage over the pan head 


head, too, wi 


When screws are to be driven into zinc die-cast- 
ings and other soft materials, including plastics, 
wide use is now being made of the helical thread 
insert. This provides greater holding power than can 
be obtained in the base metal itself, and permits 
frequent withdrawal of the screw without danger 
of excessive wear. In hard metals under corrosive 
conditions, stainless steel or beryllium copper inserts 
can be employed to insure easy removal of the screw 

Self-tapping screws have been making large in- 
roads into the machine-screw field, and are now 
said to account for 25% of the total volume. Because 
they can be driven with power screwdrivers into 
plain, drilled holes, they have proved to be tre- 
mendous timesavers in assembly work, and their 
use should certainly increase substantially. 

For through holes, particularly in sheet-metal, 
and in locations where they cannot be seen or con- 
veniently reached from the outside of the product, 
there are many patented nuts available. They will 
not loosen under vibration, yet the screw can be 
removed as often as necessary without damage to 
the threads. For blind applications, some types can 
be projection welded to the rear face of the work, 
and with some types the screw can be assembled by 
pushing in to the head and tightening with only a 
partial turn of the screwdriver 


locknuts and washers 


The problem of preventing nuts from loosening 
under vibration or frequently reversed loading has 
received a great deal of attention in the past and has 
resulted in development of a considerable number 
of locknuts and lockwashers of varied patterns. 
Other types will appear from time to time, to stay 
or disappear as their cost and effectiveness dictates 
In any event, it seems probable that the conven- 
tional system of applying a separate jam nut to a 
plain nut will be superseded 

Another type of fastener which shows considerable 
promise combines the advantages of the bolt and the 
rivet. In place of a helical thread it has a number of 
annular grooves around the shank. The nut is an 
unthreaded tubular collar. In operation, a special 
tool is attached to a threaded extension of the shank, 
and pressure is applied to pull the bolt into the nut 
At a predetermined loading, the nut is compressed 
into the grooves and the shank extension broken off 

Fairly recent developments that should find much 
broader use are the welded and impact-driven studs 
For attaching to metal, the stud is inserted into a 
special welding gun which is positioned manually, 
or by a jig, at the required location. When current is 
applied, an are is created between work and stud 


to fuse the metal, and then the stud is driven quickly 
and automatically into contact with the work. This 


is much easier and faster than drilling and tapping 
a hole, and driving the stud into it. For attaching 
to wood, masonry, and even to metals, studs can also 
be driven, without any previous drilling, by a gun 
which uses a small-calibre cartridge and drives the 
pointed end into the material 


adhesives 


Borninc metal to metal, or 
nonmetallics to metal, through the medium of an 
adhesive, represents a relatively new development 
With further research, it is capable of bringing about 
profound changes 

Among the early applications was the bonding of 
automobile brake bands to the shoes, and the fasten- 
ing of rubber to steel. Other adhesives for attaching 
metal to metal followed quickly. Probably the widest 
application has been in the aircraft industry where 
reduction of weight is of considerable importance 

For structural purposes, the use of adhesives has 
been quite limited, but some interesting work has 
been done in the construction of floors and panels 
with a honeycomb structure consisting of two thin 
aluminum sheets separated by a web of aluminum 
foil, the whole being bonded together with adhesive 

As time goes on, adhesives will be employed to a 
much greater extent, especially where high tempera- 
tures will not be encountered. Being made from syn- 
thetic resins, they are resistant to attack by fungus 
or vermin, and are unaffected by water, oil, or ordi- 
nary solvents. 

They offer great possibilities in the assembly of 
optical instruments. The problem of attaching optical 
glasses to metal mounts, with sufficient rigidity to 
insure accuracy and sufficient flexibility to prevent 
distortion or cracking under varying temperatures, 
has involved an elaborate system of clips and screws, 
and a heavy expenditure of assembly time. But by 
proper selection of the adhesive it is possible to 
create a joint in which the adhesive itself possesses 
sufficient flexibility to compensate for varying ratios 
of expansion between the different components. 

Chief objection to the use of adhesives has been 
the length of time required to make the joint and, 
particularly, the difficulty of applying the necessary 
heat and pressure for proper curing. Quite recently, 
however, new types have been developed in which 
only contact pressure is required, just sufficient to 
maintain contact between the parts to be joined. No 
open assembly time or primer coats are needed—thus 
cutting out intermediate drying delays. Curing takes 
place at room temperature but can be accelerated by 
moderately high temperatures (less than 250F). Ten- 
sile-impact strength is said to be excellent, even 
after immersion in boiling water or at subzero 
temperatures. 
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assembly machines and 


conveyors 


Tue constantly increasing 
cost of labor makes it inevitable that more and more 
assembly operations will be completely mechanized 
The assembly conveyor is already in wide use for 
automobiles, refrigerators, stoves, washing machines, 
and similar large articles, as well as appliances and 
electrical products made in quantity. But where only 
a small number of operations are required to com- 
plete an assembly, the conveyor offers few advan- 
tages. Frequently, in such cases, the work will be 
moved from station to station, either manually or 
on a conveyor, certain operations will be performed, 
and then the work will be moved to the next station. 


Such an arrangement is a great improvement over, 


single-station assembly, where one operator per- 
forms all operations, but it is far from being the 
solution to the high-cost labor problem. The answer 
seems to lie in the development of automatic as- 
sembly machines. Some progress has already been 
made in this direction, and small, two- or three- 
piece assemblies are being made on the machine 
which produces one or more of the components. 

As time goes on, larger and more complicated 
units will be assembled automatically. Once auto- 
matic inspection has been perfected, machined 
components can be fed directly to an assembly ma- 
chine which will align and secure them in their ap- 
propriate positions. Such equipment will be prac- 
ticable only where huge quantities of identical items 
are required, and while it would be possible, theo- 
retically, to assemble an entire automobile auto- 
matically, the machine would be so huge, complex, 
and costly that it would be out of the question to 
even consider it. On the other hand, there are in- 
numerable items which could be so handled, at tre- 
mendous savings of time and money. 

Such machines will incorporate photoelectric cells 
for positioning components and for checking that 
every required part is present, automatic welders or 
induction heaters for forming permanent joints, and 
power-operated torque wrenches or screwdrivers. 
Many more assemblies will be made by staking than 
are so made at present because, when performed au- 
tomatically, this is one of the fastest cold-joining 
methods. Modern, electrically operated staking ma- 
chines permit regulation of the impact force, and 
can also exert an additional squeeze at the end of 
the stroke. 
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Metal-stitching machines should also come intc 
much wider use and, like other assembly equipment, 
offer real possibilities of integration into fully mech- 
anized assembly procedures. 


hand tools still dominant 


Despite these mechanical wonders, however, hand 
tools, and particularly power-operated hand tools, 
will still be the basic assembly equipment. Power- 
operated screwdrivers, nut runners, and stud setters 
are already employed in production operations, but 
there are still many jobs on which hand screwdrivers 
and open-end wrenches are causing serious losses of 
time. The next few years should see a substantial 
increase in the number of power tools employed, 
not only on production jobs, but on maintenance and 
repair work. When machine down time means serious 
production losses, a power wrench may pay for its 
cost on a single, big repair job. 

Perhaps the most critical operation on any as- 
sembly job is to insure even distribution of the load 
over all the fasteners. If this can be achieved, small- 
er, lighter fasteners can be employed, and perhaps 
four bolts may be used where six or eight are now 
considered necessary. Several methods have been 
tried. One of the most successful consisted of stretch- 
ing the bolt a predetermined amount by a hydraulic 
jack, screwing the nut down finger tight, and re- 
leasing the tension. The cost of such a method, how- 
ever, exceeds the economies, and it seems that, for 
the present at least, reliance will be placed on torque 
control. Admittedly, torque is not a true measure 
of tension, but if proper precautions are taken and 
due allowance made for the many variables, such as 
lubricants, plating, and surface roughness, torque 
control still offers the best chance for obtaining even 
loading. 

The impact wrench is achieving increased recog- 
nition and is considerably more effective than the 
straight-drive type. Future models will also in- 
corporate torque control to still further increase 
their usefulness 

Other developments that can be anticipated in the 
immediate future include hopper-fed, portable, pow - 
er screwdrivers, and magnetic holders, finders, bits, 
and sockets to save time in picking up and holding 
all types of screws and nuts. 
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«+. INSTANTANEOUS RESPONSE TO ARC-LOAD CHANGES 
INSTANTANEOUS RECOVERY 

REDUCED ARC BLOW 

..~ COMPLETELY ADJUSTABLE BY OPERATOR 


Westinghouse RA Welders with new positive arc-drive con- 
trol now prevent shorting when used on “drag” welding 
applications. In addition, they allow complete penetration 
on root passes of vertical and overhead welds. Arc-drive 
control is obtained by adjusting the ratio of short-circuit 
current to welding current without changing open-circuit 
voltage. Actual amount of arc-drive current can be varied 
by the operator. 

For information on this improved RA Welder or other 
Westinghouse Welding Equipment, write Westinghouse 
Electric Corporation, Welding Division, P. O. Box 868, 
Pittsburgh 30, Penna. Ask for Welding Booklet B-5453. 
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... With the famous red elastic collar .. the slotted tubular steel pun 


of nylon or fiber with chamfered ends 


Vibration-proot spring pins replacing | 
rivets, set screws, straight, serrated ) 
or cotter pins, dowels 


For heavy duty applications where 
precise adjustments must be main- 
tained against severe vibration 


ey, ELASTIC STOP NUT CORPORATION 
OF AMERICA 


Dept. N21-109, 2330 Vauxhall Road, Union, N. J. 
Please send me the following free fastening information: 


Elastic Stop Nut Bulletin ] Here is a drawing of ovr 
Rollpin Bulletin product. What fastener would 


ou est? 
AN-ESNA Conversion Chort 


Title 
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| Y 4 if 
*) 1/16" to 1/2 ¥ 
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: Elastic Stop Nut Corporation of America | 
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City Zone State ; 


component 
costs 


When you have planned assembly savings, make sure they pay off on the 
assembly line by specifying PARKER-KALON Self-tapping Screws. The originator 
of these time-proved metal fasteners, P-K learned long ago how to provide 
the proper combination of hardness and toughgess, the sharp threads and 


accurate size, the consistent dependability that keeps assembly trouble-free. 


Question every fastening, on the drawing board, and in present assemblies. 
Plan now to make savings you've been missing. A P-K Assembly Engineer 
will call at your request. Parker-Kalon Corp., 200 Varick St., New York 14. 


PROMPT DELIVERIES NOW FROM YOUR LOCAL P-K DISTRIBUTOR 
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ie Assembly's percentage of total production costs runs 
an from less than 109% in simple “gadgets” to as much as 75% 
in modern aircraft. Trimming this percentage to the low- 
est figure possible—climinating all needless expense—is a 
challenge to every metal products manufacturer. 

It’s a job that will be just as important in 1962 as in 
1952, regardless of changes in product design. Parker- 
Kalon’s fastening specialists will be ready then, as they 


are now, to help you set new records for low cost assembly. 


Te Ouiginel SELF-TAPPING SCREWS 


(li fey” SOCKET SCREWS 


AND OTHER FASTENING DEVICES 


OGY 
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POWER 
SCREWDRIVERS 


DRIVE SCREWS AS FAST AS ONE A SECOND! 


All types of screws: machine screws, wood screws, sheet metal 


screws, self-tapping screws, with standard round, flat, binder, fillister 
or hex heads and special heads. No marring of heads or stripping 
threads; all screws driven to uniform tension. Hopper fed, SCREWS 
ALWAYS IN SIGHT OF OPERATOR. Three models, one to fit your 
requirements. 


MODEL 


A real production machine de- 
signed for constant service, speed 
and power. It drives o range of 
screws of all types from No. 6 to 
Va inch diameter, up fo 2” in length. 
Both bench ond pedestal types. 


c. | THE EASY, MODERN 


A powerful machine for heavy- MODEL A. WAY OF DRIVING 


duty assembly work. A brute for A semitive but sturdy machine for driving SCREWS, ADDING 
punishment. Every port husky small screws in delicate assemblies. Capacity, “ 
enough to stand driving hardened No. 2 to No. 6 screws. Both bench and pedes- PHENOMENAL SPEED 
9 

cop screws to tension of 50 foot type have AND EFFICIENCY... 
pounds. Copacity, 4" to %" diam- necessary con be placed over a conveyor 
eter screws. — belt. On the pedestal type the table is adjust- i ADAPTABLE TO ANY 

oe able for various heights. Designed for maxi- 

TYPE OF PRODUCTION 


mum service, easy Operation and speed 


“DETROIT POWER SCR 


2 
- 
' ‘ F 4 
; 
‘ 
i 
ig 
3 
J 
{ 
j 
nt 4 yh: 
4 
: 
ae 


«+.» and these Modern 
Power-Driven Assembling Machines will do the job for 
you at a Remarkable Time and Labor-Saving Pace. 


The D.P.S. complete line of Power Screwdrivers, Motorized Hoppers, Nut 
Drivers and other power-driven equipment has proved an absolute neces- 
sity in the present-day program of production assembling . . . With the 
ever-increasing demand for speed, combined with accuracy, these modern, 
versatile machines play an important part in maintaining today's stepped- 
up schedules. In replacing slow, expensive hand methods in thousands of 
plants, they are now intrenched as an indispensable aid in meeting urgent 
calendar requirements . . . Let our experienced engineers help you so that 
you, too, may profit by the use of D.P.S. equipment. Write us, send sample 
assembly, receive our catalog, and we shall also gladly offer suggestions 
as to your individual needs. 


POWER 
NUT DRIVER 


Another present-day production 
problem solved . . . Slow, hand- 
operated tools can now be dis- 
carded ... Use this revolutionary 
machine that drives nuts with 
amazing speed, either semi- 
automatically, or it can be 

dapted to full automatic opera- 
tion entirely eliminating the 
manual handling of nuts. Amaz- 
ing speed is attained in driving 
nuts from ><" minimum to ' Ye" 
maximum across flats ... Square 
and Hex, Half and Full. Nuts can 
be driven loosely to a stop—or 
tight. The machine requires no 
more clearance around the stud 
than is necessary for a standard 
socket wrench. 


SPECIAL 

ASSEMBLING MACHINES 
For light assembling operations using 
Hopper Units to feed component ports. 
Where assembly can be completed 


COUNTING HOPPER 
FOR SMALL PARTS 


A machine designed for small pack- 
aging purposes, with adjustable 
to occ 


HOPPER UNITS 


PICKS THEM UP AND LAYS THEM DO 
IN EXACTLY THE RIGHT POSITION 


A SELECTIVE FEEDING DEVICE whereby p 
duction parts are selected, oriented and f 
in a given position for primary and seco 
ary operations. Speeds production, reduc 
costs, through the elimination of the man 
handling of parts. Made in six sizes, 8", 10%, 
12”, 16", 24” and 30” diameters. Wid 
adaptable to PRESSES, CENTERLESS GRIN 
ERS, THREAD ROLLING and 
MACHINES and SPECIAL MACHINES. Th 
do a precision job of feeding SCREWS, 
SCREW BLANKS, RIVETS, PINS, NUTS, DISCS, 
WASHERS, STEEL BALLS and special parts 
adaptable to hopper. Send special parts for 
hopper-feeding information and adaptability 
to your requirements. 


varying 


simply by driving a screw, rivet, or by 
means of o light press, the complete 
assembly can be accomplished at a 
‘ high rate of production either ovtc- 
matically or semi-automatic lly, free- 
ing former hand labor for more 
important duties. 


catch the screws. 


quontities. Mechonism is operated by 
foot switch, eliminating the inaccu- 
racies of hand counting. The operator 
hos only to hold the envelope or con- 
tainer over the end of the track ond 


ST., DETROI 


a 
4 

} 

| 
‘ 
“ 
‘ } 
7 
| 
WEST FORT T 16, MICH. 


A “BUILT-IN” ADJUSTMENT 


Shims stamped trom 
LAMINUM® look like 
selid mete! but ectvaelly 
are mode vp of trom 
3 te 63 layers of 002 oF 
003 inch brass oF steel! 


Think of this shim as an adjust- 
ment device. As used here, its cost 
was only 19¢. It’s made of our ex- 
clusive LAMINUM®, has 16 layers 
of .002” brass in one unit. 

It gives wide tolerances to the 
thrust gear housing, saving expen- 
sive machining time. 


it precisely preloads the bear- 
ing. Inner race rests on the collar, 


SHIM HEADQUARTERS SINCE 1913 


Check Our Stampings Division 
For Your Stamped Parts Requirements 


UNION STREET 


Fic 


GLENBROOK, 


THAT ACTUALLY COSTS LESS 
THAN NO ADJUSTMENT! 


... there's less machining and you can “take up" after wear. 


marked by arrow. Outer race is 
“fixed” in the housing. Removal of 
a .002” shim lamination brings 
housing and outer race closer to 
main assembly. This gives the mi- 
nute preloading adjustment for best 
angular contact bearing operation. 


It “takes up" after wear. 
Removal of additional laminations 
makes simple, quick adjustment. 


© LAMINATED 


© COMPANY, INC. O 


CONNECTICUT 


Selections from 


TIPS for TOP SHOP MEN 


Wren you have a tough job, 
stand off and face it as if the job 
were somebody else's to do. It will 
either look less tough, prove less 
tough, or challenge you to a quick 
—and successful—attack. 


Prime worker need is income 
insurance, not guaranteed wage or 
employment; the average worker 
today has no reserves of his own 
to provide against sickness, ac- 
cident, unemployment, retirement 
or death. Perhaps the only answers 
are various insurance programs, 
disability plans, dismissal allow- 
ances and a pension plan, plus such 
stabilization of the production cycle 
as may be possible. And this all 
may be cheaper than the guaran- 
teed wage. 


The old method or policy may be 
wrong, but don’t jump to that con- 
clusion. When you're sure it is, 
take time for a breather before you 
change it. . 


Wen a subordinate helps you 
to prepare something to go “up the 
line”, be sure you give him credit, 
no matter how insignificant his 
contribution. Remember when the 
Big Wheel “stole” your ideas? 


Ak is frequently more dangerous 
to blow off steam about business 
to your wife than to a stranger. 
The stranger may be a stockholder, 
but your wife may discuss the prob- 
lem in all sincerity with her best 
friend, who has a friend, who has 
a friend, who . . . until everybody 
in the company, above and below 
you, knows how you feel about that 
problem. And worse still, such 
stories gain in the telling. If you 
must talk, talk to the dog—real 
“talking dogs” are rare 


it on the watch for the man 
who can be accurate — and brief, 
when he describes a job. He’s good 
“boss” potential; because explain- 
ing is half the battle. 
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tubing from strip 


In one continuous, automatic opera- 
tion, the AEF Tube Mill converts steel 
strip into the finest welded tubing. 
Each mill is a compact, high-speed 
unit that will produce the highest 
grade tubing with a minimum of 
labor, over-head, and capital invest- 
ment. Over 30 years of successful 


performance demonstrate that the 


economy of operation—at Vs of one 


cent per each foot length of tubing 
—permits the return of the original 
investment in intervals ranging from 
28 days to 6 months. It is impossible 
to purchase your pipe and tubing 


AMERICAN ELECTRIC 
CHICAGO 47, 


requirements to compete with roll- 
ing your own on an AEF Tube Mill. 
Our engineers will plan your instal- 
lation and give your operators train- 
ing in operation and procedures. 
Write us giving the sizes and quanti- 
ties of tubing needed and the uses 
for which it is intended. Tubing is 
guaranteed to be plus or minus 
.003”" in diameter and concentricity. 
AEF Tube Mills are manufactured in 
three sizes, to produce pipe and 
tubing with wall thicknesses of 
to .157"” and outside diam- 
eters from 2" to 442" O.D. 


FUSION CORPORATION 
ILLINOIS, U. S. A. 
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Round tubing produced by 
AEF Tube Mills can be formed 
into square, triangular, or other 
sections with the AEF Turks- 
head. Operates at Tube Mill 
speed. Specially formed tubing 
is cut by a special cutter, inter- 
changeable wi'h the standard 
AEF Cut-off Unit. 


All AEF Spot Welders 
are designed to permit 
the maximum adijust- 
ment to meet specific 
individual requirements. 
They may be operated by 
manual foot pressure or 
by automatic air. Each 
Spot Welder is equipped 
with the patented “*K old- 
point” Electrode Cooling 
System. The oldpoint” 
increases efficiency and 
production speed and 
insures a low cost of 
perati it length 

the life of the welding 
tips, reduces time and 
expense of point dress- 
ing, and produces more 
uniform welding. AEF 
Spot Welders are manu- 
factured in three me- 
chanical size groups 
and in six transformer 


The CBG - 24 Brazing 
Machine—developed 
originally by AEF for a 
leading Diesel locomo- 
tive manufacturer — is 
built for brazing and 
silver soldering coil ends 
of generator and motor 
Acc 

dates armatures of 18° 
to 42” in diameter and 
can be adapted with 
slight modification to 
any diameter require- 
ments. The CBG-24 may 
also be used as a source 
of power supply for 
portable brazing equip- 
ment—and for other 
brazing and soldering 
applications. 


‘ 
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2600 AVENUE S OF ELECTRICAL WELDING 


Take the 


problem 


out of welding 


problem 


steels! 


The prs low-hydrogen 
electrode for your job! 


JOLA-2 (E6016, E7016) 
General purpose electrode for high-carbon, 
low-alloy, high-tensile, ond high-sulfur free- 
machining steels. 

7OLB (E7016) 
For repair welding of Grade B and other cost- 
ings of similer anolysis. 

P&H .25C (E7016) 
For costings repair where high carbon is pre- 
ferred to alloys for raising tensile strength. 


7S5LP (E8016) 
For 2% to 3% nickel steels, both cost and 
rolled 
SOLE (£8016) 
For chrome-moly power piping ond fittings. 
(&9016) 


For higher-onclysis chrome-moly power piping 
and fittings 

P&H 40C (E9015) 
For .40 carbon castings and rolled steels 
where you wont to match both chemico! and 
mechonical properties. 

AW2B (£9016) 
For repair welding of cost armor, *‘off-ancly- 
sis steels, rerolied rail steels, ond high- 
sulfur steels 


P&H +7 (E9016) 
For repoir welding of Grade C and other cast- 
ings of similar onalysis. 

9OLH-2 (£10016) 
For alloy steels, such as SAE 8630, 4130, and 
comporable types where the weld mete! must 
match the heot-trecting properties of the 
porent metol 


..-. and get high-strength welds 
that are free of underbead cracking 


P&H has the most complete 
line of low-hydrogen electrodes 
in the industry — many “cus- 
tom-made” to match the chemi- 
cal analysis or heat-treating 
properties of a variety of alloy 
steels. This wide selection 
eliminates the difficulties in 
welding problem steels, such as 
high-sulfur free-machining, 
high-carbon, low-alloy, and 
high-strength steels. 

The core wire of these elec- 
trodes is of a mild steel or a low 
alloy, thereby greatly reducing 
the cost of the low-hydrogen 
electrode, as compared to the 
higher-alloy types. 

The coating ingredients of 
these P&H electrodes are min- 
eral- and also hydrogen-free, 
with low moisture content. This 
dust off the press — new bulletin on 


Use PsH Low-Hydrogen Electrodes 


eliminates underbead cracking 
and permits the welding of 
“difficult” steel with little or 
no preheating. 

Other important advantages 
are: Better — properties 
through a wider temperature 
range; Greater ductility at high 
tensile strengths; High-quality 
X-ray; As-welded properties 
that approach values 
obtained only after stress re- 
lieving; More accurate control 
of alloying elements; No need 
for annealing before enamel- 
ing; Higher heats for higher 
deposition rates. 

Get better welds on “diffi- 
cult” steels — cut your costs. 
Get P&H Low-Hydrogen 
Electrodes from your P&H rep- 
resentative or local distributor. 


walear out coupon and mail today! .. 


PaH = 12 (£10016) PaH Electrodes! Send 
For difficult fabricating jobs involving high- coupon for your free copy. t HARNISCHFEGER CORPORATION ' 
tensile ond alloy steels with little or no 8 4514 W. Notional Ave, Milwovkee 46, Wik. § 
WELDING 1s Send me Bulletin 8-26 on P&H 
PaH = 17 (€12016) lLow-Hydrogen Electrodes 
For high-hordenable steels subject to high HARWNISCHFEGER 8 Ne 4 
impacts through o wide temperature ronge. =e 
PaH 21 (£15016) CORPORATION Position ; 
fer ond simitor steels, such os 4340 4514 WEST NATIONAL AVENUE 
Power Shovels Crawler and Truck Cranes J 
Overhead Crones Hoists @ Arc Welders and 8 City { ) State 
Electrodes Soil Stabilizers @ Diese! Engines 8 


Pre Fobricoted Homes See 
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Sigma Welding... 


A Process 
with Outstanding Promise 


Recently, the country’s biggest tank 
car manufacturer received the largest 
order for aluminum tank cars ever 
issued ninety-eight tank cars on a 
single order. This order was obtained 
only because of the development of ; 
fully automatic welding process 
shielded inert gas metal are welding 
sigma welding 

This welding process has made 
double-vee butt welds at 5 in. per min. 
in 1-in. material. Structural welds have 
been made at 48 in per min, in & in, 
plate, and as high as 200 in. per min 
om in. material 

Prior to the development of sigma 
welding, fabricating aluminum tank 
cars was a slow hand process. In order 
to weld the heavy plates used in mak 
ing the cars, as many as six passes were 
required 

With an automatic sigma welding 
setup, X-ray quality welds in the ' to 

4 in. thick aluminum plates are mace 
at speeds of from 6 to 15 in. per minute 
And only 2 passes, one inside and one 
outside, are required to get perfect 
penetration. High current densities 
used in sigma welding result in narrow 
welds with de« p penetration 

Sigma welding is fast becoming an 
important fusion welding method. It 
has not only re placed many other weld 
ing methods. but has permitted fab 
rications hitherto impracticable for 
welding 

Just recently, a metalworker adopted 
this process for welding an aluminum 
bronze valve seat to a mild steel tube 

sigma welding proved to be the 
only practical method he could use for 
this work 

Another shop built their first alumi 
num tank using sigma welding The 
large tank was finished so quickly 
work progre ssed without stopping 
that the shop will replace all other 
welding methods with sigma welding 
Excellent welds requiring little finish 


ing were obtained in the ': in. alumi 


num plates. 


New Processes Need New Names 


rhe cartoon shows just about the 
way it started Shielded inert gas 
metal are welding was quite a mouth- 
ful to say when describing or referring 
to the process. It also required a lot of 
space in written material, 

Then someone said sigma welding 
It was easicr to say 

Sigma is a good word, too. Each of 


Metals Being Joined 


Sigma welding can be used on prac- 
tically all commercial metals. Railroad 
tank cars, chemical and food process 
ing tanks, pressure vessels, and brewery 
equipment are only a few applications 
where the process is being used eco- 
nomically. Here's a quick look at some 
of the metals being joined by this 
process 
Aluminum .. . All weldable grades in 
cluding 3-S, 50-S (150-8), 52-S, 61-S, 
and the commercially pure 2-S alloy 
are being welded with excellent results 
These allovs are being machine 
welded in thicknesses ranging from 
0.50 in. to 1.50 inch. .. Hand welds are 
made in material & in. and thicker . . 
Maximum thickness that can be weld- 
ed is unlimited with multi-pass tech- 
nique 
Stainless Steel Sound X-ray quality 
butt welds have been obtained in thick 
nesses ranging from % to 4 inch . 


the letters is an initial letter of the 
words: shielded, inert, gas, metal, and 
are. 

This easy-to-say word, sigma, is now 
used to describe the process. It is not 
a trade-marked word, and is used in 
the same sense as oxy-acetylene weld- 
ing, gas cutting, or brown dog — just 
like any other descriptive adjective. 


by Sigma Welding 


Quite evident that heavier thicknesses 
“an be welded Results of tests 
show that welds possess good tensile 
strength, elongation, and impact resis- 
tance... 

Copper . . . Sound butt, fillet, and cor- 
ner welds have been made in % in. and 
4 in. deoxidized copper. 

Everdur . . . Butt welds made in %, 
and 4: in. thick materials are sound, 
smooth, and without cracks or under- 
cutting. Tests showed that bend and 
tensile specimens have excellent prop- 
erties. 

Carbon Steel . . . Sound machine butt 
welds have been made in \ in., % in., 
and 4: in. thick killed and semi-killed 
carbon steels . . . 

Aluminum Bronze rod has been de- 
posited on mild steel with excellent re- 
sults . . . Wear resistance greatly im- 
proved .. . Other surfacing and buildup 
operations very successtul . .. 
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Here is Linpe’s sigma apparatus for 
either machine or hand-welding. It 
prov ides automatic operation, accurate 
and uniform control of rate of rod feed 
easy handling, and simplicity of opera 
tion... Everything to help you make 
X ray quality welds at high speeds. 


Hand Torch Designed, 
for Easy Handling 


The Lixpe HW-11 Torch is de 
signed for sigma hand-welding. It is 
lightweight, and pistol-shaped to pro- 
vide a convenient grip and easy han- 
dling. The gas cup and torch power 
cable are water-cooled for protection 
from overheating. All hoses to the torch 
are bound together in a synthetic rub- 
ber sheath which is highly flexible. 

The rated capacity of the torch is 
400 amp. when cooling water flow is 1 
qt. per min. at inlet temp. of 60 deg. 
Fahrenheit. 


Simple Assembly 
Controls Rod Feed 


Linpe’s Rod Feed and Control As- 
sembly for hand-welding, automati- 
cally controls rod feed at all times. Rod 
is fed at a constant predetermined 
speed which is regulated by an elec- 
tronic governor. Rate of rod feed de- 

nds on the current and material 
ian welded, and can be easily ad- 


LINDE’S Apparatus for Sigma Welding 


justed by a potentiometer A rough 
initial setting for the potentiometer is 
determined trom welding data tables 
After the are is struck, the operator can 
adjust the potentiometer, if necessary 
to geta steady, smooth are. Welding is 
then done without any further adjust 
ments. 


Argon Regulator 
Assures Uniform Gas Flow 


The Oxwexip R-502 Regulator, de- 
signed specifically for inert gas weld- 
ing, reduces the pressure of the argon 
stored in the evlinder to the working 
pressure needed, One simple setting 
adjusts it to supply the torch with the 
correct rate of argon flow required for 
the work at and. A built-in flowmeter 
and throttle valve always show the flow 
of argon used. The indication is always 
true, and is not affected by the pressure 
drop between the valve and the work- 
ing end of the torch. 


Machine Welds Made at 
High-Speed with the FSM-1 


Linve’s FSM-1 machine makes 
clean, smooth welds. Welding is fast 
and weld quality high. Almost any 
metal thickness can be welded by a 
suitable number of passes. 

The FSM-1 is recommended for 
welding long seams, or for work that is 
fairly repetitive. The welding head can 
be positioned for practically any work 
requirement. It has provisions for ver- 
tical and lateral sietneail in two 
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planes for the angle at which the we'd 
ing rod is fed into the weld zone. Re 
tract starting provides for starting the 
are quickly and conveniently. 


LINDE Argon (99.92% pure), 
and Sigma Grade 


For welding stainless and carbon 
steels, LINDE argon 
mixture of oxygen in argon, speeds 
metal deposition. It permits welding at 


sigma grade, a 


high speeds without undercutting, im- 
proves coalescence of the weld metal, 
and makes overhead welding of stain- 
less steel prac ticable. 

For those metals requiring a pure 
argon gas, Linpe offers standard weld- 
ing argon that is 99.92 per cent pure. 
This high purity makes it the best all- 
around shielding gas. 

For further information about 
LInpe's equipment for sigma welding, 
please contact anv Linpe office 


The terms “Linde” and “Oxweld” are regis- 
tered trade-marks of Union Carbule and Carbon 
Corporation 


LINDE AIR PRODUCTS COMPANY 
A DIVISION OF UNION CARBIDE 
AND CARBON CORPORATION 
30 East 42nd Street [TE@ New York 17, N.Y. 
Offices in Other Principal Cities 


in Canodo 
Dominion Oxygen Company, Limited, Teronte 
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T.W Seam Welding a jet 
cone coupling assembly 
takes only minute per 
outlet compared to old 
production of 5 minutes 


Any one of them uses 
T-W Resistance Welders 
to meet Military Specs 


@ Users of T-W resistance welders 
have been meeting military specs for 
some 12 years. When you meet up with 
the current specifications Mil-W-6860 
and 6858 (formerly AN-W-30 and 32), 
take advantage of this experience. 
Whether your job is ordnance, aircratt 
parts, radar, or what have you—you 
can meet military specifications with 
T-W welders 

Call on Taylor-Winfield for counsel 
and assistance on your production. All 
sizes and styles of resistance welders. 


TAYLOR-WINFIELD CORPORATION . WARREN, OHIO 
Sales and Service in All Principal Cities 


TAYLOR: 


ty 


je Es ISTA NCE WE LOERS 


é 


RESISTANCE WELDERS 
SINCE 1898 


| 


Selections from 


TIPS for TOP SHOP MEN 


Check your tool control. One 
medium-sized company installed a 
system for tool control recently, 
found 1185 idle carbide tools cost- 
ing an average of $14 each. Savings 
are expected to run 40° of tool 
cost. Many another similar situa- 
tion has become habit and most 


habits are expensive 


Bes time, apparently, to repeat 
the injunction to mind your own 
business about military business 
If you have anything to do with a 
secret order, keep it secret. Re- 
member, a “secret” is a fact com- 
municated to no people 


No job is ever too rush for 
“please”’; no good job too trifling 
for a compliment. It’s easy to criti- 
cize, but even justified criticism 
can only be stomached if it is bal- 


anced by earned praise 


Politics is everyman’s business 

but yours. As an individual you 
can discuss politics as much as you 
like, but danger lies in the prob- 
ability that your men will assume 
you are trying to use your position 
to enforce your way of thinking 
on them. And are you sure you 
aren't? 


@riginality of thought must be 
forced in many cases. Be careful 
that you don’t help a man with his 
job to such an extent that you've 
solved it—thus removing both his 
originality and his interest. 


Pian to use older men effective- 
ly—on jobs requiring their special 
skills or for training. For many 
men, the attractiveness of retire- 
ment lessens as the square of their 
distance from it. 


it in writing” provides 
a record of an idea. But be sure 
you don't take more time than your 
work. Don’t spend more time on 
filling out forms or on setting up 
systems than the forms or systems 
save. And it may be worth as 
much to you to find out what’s on 
a worker's mind as it is to solve 
the latest radio mystery 
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@ Theres a three-way advantage in using 
Williams IMPACT “Supersockets to speed 
| fuction lower costs 
B n durability of tully heat-treated, extra 
touch alloy steel outlasts ordinary sockets 

i ves as much as 20°) more on-the-job service 
Special design and close-tolerance machining 
assure 1 berter t extends lite of both 
powe iriver and drive tang gains greater 
n this equipment 
In addition, Williams IMPACT “Super 

: “ ts | an be used with all types of power 

wre he if nut runners even with 
Willa hand socket drivers. They are avail 
able in are drives %, 1 
and over 500 sockets and accessories 


J. 


418 Vulcan Street 


tf meet a of your 


specinic requirements 


@ Get all of the advantages 
offered only by Williams 


Write us tor detailed, 
illustrated Catalog 
4-100. Or ask your 


Williams Daiuseri 


H. WILLIAMS & CO. 


Buffalo 7, N. Y. 


L 


Other Willioms products oppeor in 
the Forging and Tools & Tooling Sections. 


Expediency is almost always 
wrong. Distinguish between the 
quick decision and the snap deci- 
A decision made too quickly 
is likely to be 


sion 
(or too slowly) 
wrong 


Time to change a plan or a 
method is short compared with the 
time it takes to get it accepted. 
One executive estimates that com- 
plete acceptince throughout an or- 
ganization and conversion of “new” 
to “routine” takes a minimum of 
two years. 


Beware of being frank. If you 
always call a spade a spade, it’s 
difficult to avoid giving somebody 
a dirty dig. 


Bon have too much respect 
for the man who takes his time, 
because he’s taking your time too. 


Bis one thing to hate red tape 
and paper work, another to do 
without them. Some of each is 
necessary, the first to give people 
time to think, the second to pro- 
tect you against people who can’t. 


Politics is worse than a com- 
mittee if you're planning to get 
things done. In both recent wars, 
emergency conditions forced se- 
lection of a business executive to 
cut through politics. Don’t let plant 
politics kill production efficiency. 


Act your age. Don’t assume 
airs or living habits that your in- 
come can't justify on a long-term 
basis. By the same token, don’t 
live so far under your income that 
you get a reputation as a skinflint. 
Like it or not, you're a model in 
the store window when you're a 
boss. 


Tact, it has been said, is giving 
somebody a shot in the arm with- 
out letting him feel the needle. 


Vou may be right—and still 
wrong. Justice Holmes once wrote: 
“The first requirement of a sound 
body of law is that it should cor- 
respond with the actual feelings 
and demands of the community, 
whether right or wrong.” 
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That's why millions of 
easily applied Gripco Lock Nuts are 
being used on almost every known 
type of machinery, and other prod- 
ucts, to assure permanent assemblies 


GRIPCO 
LOCK 
NUTS 


NEW 
GRiIPCO 
“CLINCH” NUTS 


A hexagon shaped pilot 
on the Gripco “Clinch Nut fits snugly 
into a hesagon hole punched into the 
metal into which it is to be applied. The 
pilot is then flattened out under pressure, 
clinching the nut firmly and permanently 
in the hexagon hole. This out is used for 
additional threading depth when used on 
thin metals or for Blind Assemblies 


PILOT-PROJECTION 
WELD NUTS 


The circular pilot on the 
Gripco Projection Weld Nut accurately 
positions the nut over the bolt hole, for 
instant resistance welding. No jigs re- 
quired. Made with two pilot heights to fir 
different thicknesses of metal 


GRiPcoO 
COUNTERSINK 
WELD NUTS 


Hot metal particles dis- 
lodged during application are shunted 
away from the threads on a slanting sur- 
face — no re-threading necessary 


Have 50°) greater thread 
height and thread strength 
than standard size nuts 
Used as a Leaf-Spring 
Fastening on trucks, trail 
ers, buses and cars, and 
for other applications where great thread 
strength and holding power under severe 
vibration are required 


Write for samples, mentioning types and 
sizes Of muts you use 


310-C & Michigan Ave . Chicage 4 


Fo. 


Assembly ly | = 
and [@OSE NUIS | 
~ BECOME / 
-MUTS: 
GRIPCO 
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TIPS—continux 4 
| 
Specia ii you esent interruptions 
when you're busy, set the example 
C0 d headed by not interrupting others when 


they’re busy. If you are careless 
products with your men’s privacy, you can 
expect them to be ireless of yours 


... nails - rivets « screws 
. +. Made to order Are you ging materials to 


and from ; 1achine for a minor 


ificatic 
and to your specifications operation thi should be done 


in any metal. Large raw where the m rial is? Check fac- 
material inventory for your ing to length, centering, cut off, 
convenience. Send drawing plain grinding. If volume is large, 
— advise quantity it may be cheaper to move the ma- 
Free catalog on request. chine once and for all rather than 


moving the material continuously 


Oia age is not old age until it 
is accepted—-then it becomes an 
acknowledgment of failure. Be 
careful to treat your older em- 
ployes like the younger ones to 
help them keep a “young and suc- 
cessful” frame of mind. Frustra- 
tions and inadequacies are largely 


mental and create the sense of fail- 
ure that makes a man retreat into 


e Brooklyn 22, New York - 


WHAT'S 
— with GOING 
PALNUT TO INFLUENCE 


Double-Locking Action 
A your choice 


of fasteners ? 


Speedier assembly 

@ When tightened, better appearance .. . fewer 
spring tension (A-A) rejects .. . greater strength . 
is exerted upward on quantity runs? 


the screw thread and 

downwerd en the pert, Whatever your choice, you will 
while spring tension benefit by investigating 
(B-B) is exerted inward THE MILFORD METHOD 


to grip screw threed an integrated service of 
like chuck. 


‘a fastener research, design, 
engineering, and production 
collaboration. Inquire about 


For quick, secure THE MILFORD METHOD to-day! 


fastening 1 
at low cost! 


TRADE MARK 
THE PALNUT COMPANY the LFORD RIVET & MACHINE CO. 


10 Cordier 


lewingten NJ 849 Bridgeport Ave. MILFORD, CONN. 820 iIllinois.Ave., AURORA, ILL. 
1100 W. River St., ELYRIA, 0. 20 Platt St, HATBORO, PA. J 
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When you must choose be- 


tween the job and the price, be 
Sure the job is right. Sometimes 
the price—be it in money, mate- 
rials, time or equipment—can be 
adjusted; but a job started wrong 
is a job ruined. Economy is only 
economy if the finished job is right 


As somebody has said, there is 
no such thing as a free lunch. You 
pay somehow for everything 
you get. Be sure that what vou get 


is worth what it cost 


Schedules are estimates only, 


but necessary A job without a 
schedule is a ship without a rud- 
der. See that the schedule is kept 
unless there’s a reason for varying: 
then change the schedule, not just 
the work 


Bemembe: that your employ- 
ees’ need for recognition is a con- 
tinuing appetite—just the same as 
their need for food. A morsel once 
every six months won't satisfy 


Provide new experiences for 
your people. Job rotation is one 
way, color at the work area is an- 
other. Shop tours, music, and coffee 
wagons all help when you can’t 
shift workers to other jobs now 
and then. You must offset the ef- 
fect of precise, repetitive work cy- 
cles—and the younger your peo- 
ple are, the greater is the need for 
varied experiences. 


Vou can step up interest in 
company headaches by skits in 
which employees do the acting. 
Shop problems can be dramatized 
with topics selected by the players. 
Not only does the message go over 
better but the actors are happier 
on their jobs. 


Assure your men that no lay- 
offs will result from job improve- 
ments. Fear and insecurity are 
your greatest obstacles to employ- 
ee cooperation on labor-saving de- 
vices. 


Prepare the way for changes 
you contemplate. Show your men 
the benefits of the move. Keeping 
it under cover and springing it 
suddenly only arouse suspicion 


American Machinist e MID-NOVEMBER, 1952 Fo: 


Always Specify 
FE DER AL 


weldwc, « 


sutors 


w of eritliatet air oho 


Pane 


RESISTANCE 
WELDING 


THE FEDERAL 


2 


Bere WEAR IAS | 
| iti j i; 
a ¥ 
flextbi 
paris 
Ww 
€ S 
wor? 
MACHINE & WELDER COMPANY 


sveetion 


WHAT'S 


equipment, 
processes, and control instruments and accessories 
ave progressed to the point where, with other man- 
equipment, it is currently possible to 
produce parts with substantially all of the quality, 
recision and service life required. There may be 
exceptions in specialized fields, and detail refine- 
ts muy be desirable, but in general any inability 
to produce satisfactory material is a matter of 
iuman failure or poor maintenance rather than in- 
idequacy of equipment 


nen 


When 
imerican Machinist was founded, heat-treatment 
was limited to crude applications of hardening proc- 
esses, tempering and annealing, with an aura of 
mystery around the skilled oldtimer who could do 
special jobs. Most of the progress in heat-treating 
has been made in the last 30 years, and the greatest 
portion of that in the last two decades. 

The current status of heat-treating has been 
reached by: 1) endless investigations of structures 
and heat-treatments by metallurgists working for 
materials producers, equipment suppliers and pri- 
vate companies, 2) the development of controlled 
atmospheres and chemically sound salts, 3) ad- 
vanced design of furnaces and fuel-burning equip- 
ment, 4) adequate instrumentation, and _ 5) 
ievelopment of long-life furnace alloys and knowl- 
edge of the design factors involved. 

Heat-treating moved from the cook-book-recipe 
type of operation into the realm of scientific process- 
ing, when it was realized that a furnace is a chemical 
retort. The atmosphere within a furnace, whether 
the products of combustion or a specially prepared 
gaseous composition, is affected by temperature 


I} tate of affairs was not always so 


what do buyers want in tomor- 
row’s furnace equipment? 

More universal salt 

Better electrode materials 

Less heat loss 


Less maintenance 
Better heating elements 
Replaceable heating elements 


AHEAD THE NEXT TEN 


according to chemical laws. Once these 
became known, it was possible to do many more 
things with heat treatment than previously tho 
possible, and at the same time furnac: 


ight 
lesign made 
great progress. 

For example, today we bright-anneal or bri 
harden, carburize, nitride, carbonitride, etc, in suit- 
able atmospheres or salts. Because of this new 
knowledge we can combine operations such as braz- 
ing and clean hardening in one operation. Further, 
atmospheres are produced with the characteristics 
of the metal 

-in mind 


steel, stainless steel or copper alloys 


carbon restoration 


Steel parts and tools found to have a soft skin 
need no longer be scrapped. The decarburized sur- 
face can be restored to the original carbon content 
by batch or continuous furnaces. Often the process 
can be combined with hardening or annealing oper- 
ations, using suitable controlled atmospheres. The 
dewpoint of the atmosphere is the key to successful 
operation. Five steps are involved: 1) A hardness 
survey of the as-quenched or quenched and tem- 
pered piece, to prepare an accurate estimate of the 
degree of decarburization, 2) selection of the tem- 
perature for the carbon-restoration process, 3) regu- 
lation of the atmosphere, 4) cleaning the steel and 
furnace loading so that the atmosphere has free 
access to work areas to be recarburized, and 5) mod- 
ifying conditions, depending upon whether zone- 
type continuous furnaces or batch furnaces will 
be used. 


atmosphere generators 

Because of the rise of controlled-atmosphere heat 
treating, separate gas generators are now important 
adjuncts in many plants. These machines crack or 
partially combust fuel gases or dissociated ammonia 
to produce atmospheres that are reducing, neutral 
or capable of enriching steel with carbon, nitrogen, 
or both. The moisture content of the resultant 
product may be reduced to very low limits or re- 
moved, because the dewpoint of the atmosphere ha 
an important effect upon the reaction produced in 
the furnace. Atmospheres may be applied to fur- 
naces of many types 
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furnaces as machines 
In recent years, the furnace has become firmly 
established as a part of the production line in many 
plant I circumstance has made it necessary to 
consider the furnace as a machine, and to match its 
production rate to the needs of the line. Like any 
other machine, furnaces are often equipped with 
mechanical devices to load the work, convey 
it through the furnace and discharge it. Some fur- 
naces are equipped at the discharge end so that they 
can divert the work into one of several succeeding 
treatments, such as oil or water quench, air cool 
interrupted-quenches, etc. And hardening, quench- 
ng and tempering operations can be made com- 
pletely automatic from furance to furnace. In any 
case, furnace equipment requires good preventive 
maintenance to prevent production stoppage or im- 
pairment. See AM—Oct. 13, 1952 p 135. 


metallurgical control 

Trouble in heat-treating or machining operations 
can often be traced to defects arising in primary 
steelmill operations. Typical defects are: alumina 
stringers, internal cracks, mixed grain size, im- 
proper hardenability and off-grade chemistry. No 
type of heat-treatment will eliminate or soften re- 
fractory type inclusions that dull tools. Mixed grain 
size and off-grade chemistry cause irregular hard- 
ness, cracking and distortion. In general, check the 
material rather than blame the heat treating equip- 
ment. Surface decarburization of materials will pro- 
duce erratic surface hardness, This condition can 
be overcome by carbon-restoration processes 

The way to overcome irregularities is to put good 
process controls into effect. If you must accept 
materials that deviate from regular specifications, 
work out complete processing instructions in advance 
of use of such emergency materials. And when 
shop problems arise, attack them in an orderly man- 
ner. Investigate a situation thoroughly to find out 
if prescribed heat-treating procedures have been 
varied. Keep records of problems that have arisen, 
and refer to these when the same part or material 
gives trouble. You will save time, make a bette 
diagnosis and get the shop running again sooner 

When new products or parts are to be manufac- 
tured, the processing procedure should be worked 
out by the designer, metallurgist and production 
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what do buyers want in tomor- 
furnace equipment? 


“Induction heating equipment needs better 
tuning control for less-critical coils.” 
CHIEF ENGINEER, ELECTRICAL FIRM 


“We need better dry-cyanide heat-treating 
equipmen:!.” 


WORKS MANAGER, LARGE FLECTRICAL-EQUIPMENT 
PLANT 


“There should be a simpler and better means 
of controlling furnace atmospheres.” 
VICE PRESIDENT, SPECIAL MACHINERY PLANT 


man operating as a team. Often the metallurgist 
can provide a treatment that will increase machin- 
ability and aid in avoiding certain machining opera- 


tions. The designer, too, may see ways in which the 


product can be simplified for manufacture. Present 
practice in large plants is to study metallurgical 
properties of stock and part at various stages of 
processing. By so doing the final operation sheet 
may be much simpler than the original draft, and 


the piece-part cost is much less than first estimated 
furnace fixtures 


Alloys for furnace fixtures, parts, trays, baskets, 
etc., have been standardized in recent years. Current 
problem is to obtain the desired analyses, because 
these alloys contain high percentages of nickel and 
chromium, For intermediate heats of 900 to 1400 F, 
good mechanical properties .can be obtained from 
an alloy containing 18 to 23% chromium and 8 to 
12° nickel, rather than attempting to get the 
more highly alloyed grades 

If new furnaces are to be installed, the difficulty 
with alloy procurement and more importantly the 
cost of replacements can be avoided by using a 
furnace of the porcelain-enameling type. In this 
furnace, a conveyor passes above the roof brick- 
work, and only hooks pass through a slot. Exposed 
metal consists of merely the hook ends. 

Nevertheless, there are endless places where fix- 
tures, chains, racks, pots, etc. must still be made 
of alloy. Fixtures make it possible to load furnaces 
more efficiently. Loads in pit furnaces may be in- 
creased 25 to 50% with fixtures, as compared to 
haphazard manual loading. Further, the work is 
best placed for transfer of heat and circulation of 
gases for more uniform heat-treating results. 

In pusher-type furnaces, the same _ production 
advantages are provided by trays and baskets. 

Because trays, baskets, pots, racks and spiders 
are subject to thermal shock by repeated heating 
and cooling, their life is a function of good design 
and proper maintenance. The cost of these auxil- 
iaries is high, whether made in welded or 
form. Furnace experts therefore advise users to 
study the characteristics of the various products on 
the market and how they are built to withstand 
thermal shock and rough treatment. Records of 


G> 


service hours should be kept and the number of 
irmnace cycle From such records and di 


issions 


designe pos ible t btain juipment 


gives the least cost per hour of furnace usage 


sali-bath operations 


Salt baths have moved beyond their original uses, 


ich as hardening, carburizing and cyaniding. Today 
we find that interrupted quenching is employed by 


firms. The interrupted-quench is not new, and 


na been r many yeat to reduce cracks, 


many 
internal sts and warpage from drastic cooling 
Howeve for the past 2 s there has been 
icreasing use of the salt bat “austempering”. 
In this process, the work is plunged into salt at 400 
to 800 F and held for sufficient time to transform 
austenite to bainite, which is a structure that 
‘sponds closely with tempered martensite. The 
is tough and hard (48 to 55 Rockwell C), 
and therefore many small parts are austempered 
Another form of interrupted quenching is the iso- 
thermal process. First the part is heated to harden- 
ing temperature, then it is quenched into salt at 
450 to 550 F and held for isothermal transformation, 
and finally tempered in a third salt bath at higher 
temperature. This process is liked because the 
work can be machined in the soft state and then 
clean heat-treated without dimensional change. 
A third process, Martempering, quenches the part 
n salt at 400 F, and after temperature equalization 
the part is cooled in air. Heavier sections can be 
hardened than by the austempering process, high 
hardness is secured without quench cracks and 
minimum distortion. Oil-hardening die steels have 
been hardened successfully with this process. 
The salt bath is coming in as a means of retining 
microstructures tor machining. For example, in 
upset forgings the end that has been heated will 
not have the same structure as the non-heated end. 
Structure refinement can be obtained by furnace 
normalizing, but this process takes hours. Alternate- 
ly, one might use a double salt-bath anneal: one bath 
at 1650 F to austentize the entire piece, and a 
second bath at 1190 F for structure transformation 
and air cool. However, it may not be necessary to 
refine the “as-rolled” structure of the unheated end 
in order to permit high-speed machining. In this 
case, a single bath at 1190 F or thereabouts will 
transform the structure of the upset end of a struc- 
ture like that of normalized steels. Considerable 
manufacturing economies are thereby made possible 


flame hardening 

More than 40 years ago, toolmakers hardened the 
edges of contour gages with oxyacteylene torch. 
But the first large-scale use of flame hardening 
started in 1937, when the process was applied to 
a rail-end hardening. Shortly thereafter, industrial 
use was made for hardening the teeth of tractor 
sprockets. During World War II, many tank parts 
were hardened by flames 


tl 


Flame hardening is currently used for hardening 
ears, Ways and slides, flat or circular surfaces, and 
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small parts. Machines may be universal in char- 
acter, or special purpose, such as drum-type harden- 
ing and quenching machines for hammer heads 

Applications of flame hardening are for localized 
heating and quenching, where the entire part need 
not be heat-treated, and for handling delicate 
steels that would crack if handled in the furnace 
Many applications, especially on small-productior 
parts, are in direct competition with induction- 
heating processes, based on the cost of gas vs power 

Fine-grained steels are generally preferred for 
flame hardening. Where surface hardness is the 
primary consideration, there is no advantage in the 
use of alloy steels. However, flame hardening may 
be applied to all SAE carbon steels, the best carbon 
range being 0.40 to 0.60%. Hardnesses of 400 to 650 
Brinell are obtainable. 


induction heating 

Induction heating, as we know it today, stems 
from the experiments conducted by Dr Northrup 
at Princeton University about 50 years ago. No 
commercial applications were reported until the 
early 30’s, when a few induction furnaces were 
installed for melting purposes and for heating billets 
for forging. Currently, we lag behind Europe in 
high-frequency melting, principally because we have 
adequate supplies of other fuels 

Hardening applications of induction heating got 
their start in 1936, when crankshaft journals were 
successfully processed in production. Camshafts 
soon followed. By 1940, almost 90% of applications 
were in the surface-hardening field. Induction equip- 
ment has by now become a familiar sight in produc- 
tion and jobbing plants making all sorts of products 

Meanwhile, the induction-heating business com- 
menced expanding into other fields-—soldering 
brazing, high-frequency heating in conjunction with 
welding of electrical conduit, and also gas and oil- 
well piping and melting. Result: surface hardening 
today represents only about 20° of new applica- 
tions. 

Newer current applications and future ones in- 
clude: cleaning of metals and molten glass sheets 
with 30,000-cycle current; descaling of bars and 
strip; application of attachments on machine tools 
for surface hardening and other heating processes 
to avoid a second operation; control of continuous 
casting of ferrous bars intended for redrawing: 
cleaning of strip before enameling, heating for con- 
tinuous forging, where stock is run through auto- 
matically. 

In the 40's, it was assumed that induction heating 
equipment should have the current-frequency rating 
rather rigidly attuned to the kind of work to be 
done. For example, 1000 cycles was used for billet 
heating and other through-heating purposes, 10,000 
cycles for many surface-hardening operations where 
uniform depth of the hardened zone completely fol- 
lowing the surface contour was not too important, 
as in some coarse-pitch gears, and frequencies up 
to 100,000 cycles or more for work on thin materials 
and uniform hardening of fine-pitch gears 
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Today, and in the future, more 60-cycle applica- 
tions will be made. This is the current you take 
directly from power lines. Special motor-generator 
sets, electronic installations and spark-gap apparatus 
will thus not be needed for a variety of purposes 
of ferrous and non-ferrous metals, 


through hea g 


shrink fitting, heating billet of 5-in. dia or more 
Re-examination of the need for high frequencies 
has come about by the resistance of buyers to install 
very large, special electrical systems, and the in- 
sistence of the FCC that users of very high- 
frequency installations satisfy, by last July 1, 
government requirements on radiation shielding. 


what do buyers want in tomor- 


row’s furnace equipment? 

A direct-reading mechanism for indicating 
the methane content in gas-carburizing far- 
naces. 

Improvement in gas-carburizing technique 
to. eliminate the necessity for periodic car- 
bon burnout of gas atmosphere generators 
and furnaces, and also the elimination of 
periodic vacuum cleaning of the furnaces 
for removal of soot. 

Development of direct-reading equipment 
to control and record carbon potential in 
regular carburizing gases. 

A device for measuring the case depth 
and carbon concentration, regardless of pro- 
file, without destroying the article. The equip- 
ment available today can only be used on 
uniform sections such as rounds and squares. 

Increased life of heat-resisting furnace 
alloys. Anything that can be done to, say, 
double the life will be a real contribution. 

Designers should endeavor to make main- 
tenance of furnaces easier. Many large auto- 
matic furnaces are very difficult to see into 
or move parts in them when breakdowns 
develop. 

Furnace designers should continue to in- 
crease versatility, that is the capability of 
heat-treating both large and small parts in 
the same furnace, using different types of 
heat treating such as carburizing, hardening, 
dry cyaniding, annealing, etc. 

Increase automatically of furnace instal- 
lations to reduce labor costs. 

A portable-type Rockwell hardness tester 
for massive sections such as large bearing 
diameters and intricate sections. If this ma- 
chine or device could be made so that gear 
teeth could be checked without the necessity 
for cutting them out, a real contribution 
will have been made. 

CHIEF MET ALLURGIST, AUTOMOTIVE PARTS PLANT 


‘ 
4 
& 
{ 
y 
| 


TURN THE HEAT ON TOOLS AND DIES 
With Quick-Acting JOHNSON Furnaces 


Save time, save gas...heat treat carbon and 
high speed steel tools and dies with JOHNSON 
No. 150A. Two sizes offer wide temperature 
range. Powerful burners provide fast, uniform 
heat with time saving speed. Temperatures 
are easily controlled with accuracy. The 
counter-balanced door opens upwards. Firebox 
7” x 13° x 164%". Complete with Carbofrax 
Hearth, G. E. Motor and Johnson Blower. 
Write for Complete Catalog. Johnson Gas 
Appliance Company, ‘s9 E Avenue N.W., 


Cedar Rapids, lowa. 


JOHNSON No. 130A Hi-Speed 


F.0.B. Factory 


FURNACES FOR INDUSTRY 


For temperatures 1400° to 2350° F. $295.00 
For temperatures 1800° to 2400° F. $325.00 


Models also eveilable in smelier firebox sizes. 


You'll standardize 
on it as the money- 
saving HARDENING 


COMPOUND for your work 
because: 


KASENIT has a proved record over nearly forty years for 
dependable, economical performance as a means of providing 
surface hardening yet retaining or increasing the toughness of 
the core of the metal 

KASENIT can be applied equally well to plain carbon steels 
as well as low alloy steels 

KASENIT Surface Hardening can be guaranteed for uni 
formity and easy control 

KASENIT definitely saves money, a little going a long way 
and doing o better job 

KASENIT is sofe, non roisonous and non-intlammable 

KASENIT’s outstanding performance is a matter of record 
im metal working plants of national reputation .. . and what 
it has done for others it con do for you. 

Try KASENIT on your surface hardening jobs and it will prove 
its worth. Try it NOW. 


KASENIT CO., (Dept. A. M.) 


799 GREENWICH ST., NEW YORK 14, N. Y. 


Selections from 


TIPS for TOP SHOP MEN 


One labor expert we know made 
his reputation by giving labor every- 
thing it asked for. Such a policy 
works only temporarily. 


BRemember that your attitude— 
and your company’s—is often as- 
sumed to be that of the first person a 
visitor contacts. Be sure the sub- 
stitute receptionist—or the man or 
woman nearest the door and the 
phone—has the attitude toward visit- 
ors you want the visitor to get. Vital 
visitors have a way of appearing 
when least expected. 


The common belief that “perish- 
able tools” are written off when they 
go out to the machine is one of to- 
day's most expensive notions. Unless 
control is exercised in use as well as 
in stocking, the machine, method or 
man that breaks or ruins an exces- 
sive number of tools is never spotted. 
In one test, ratio of tool use on two 
machines of the same type on the 
same job was 1 to 7. 


Ww hat you say and what you write 
must agree. You can’t post a memo- 
randum that lays down a policy, 
then nullify it by word of mouth— 
and vice versa. If you do, the least 
criticism you'll get is that you're 
changeable-minded,. And charges 
that you're two-faced and a liar are 
more likely. 


Bespise the political maneuver 
called “damnation by innuendo”. The 
apparently innocent question, “Does 
Johnson beat his wife?” is just as 
harmful to Johnson in the long run 
as your positive statement that he 
does. Watch remarks like “Is Smith 
slipping?”, or “Is Jones’ health 
poor?”, unless you have a malicious 
desire to see the thing happen. 


There's one flaw in the old saying 
about the better mousetrap. Some- 
body else must find out it has been 
made, or the world will never know. 
Remember that about plans and 
policies too; if you want them 
known, tell somebody; if not, don't 
even tell your wife. 
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Westinghouse Box Pur- 
treating for hardening. Other 
Westin Furnaces available 
for carburizing, drawing, age- 
ing, annealing, austempering, 
brazing, 
pering, nitriding, preheating, 
sintering, solution treatment. | 
There's a Westinghouse furnace to provide the exact answer 
toolroom or for low-to-medium production applications, 
choose from over fifteen standard types of box furnaces, 


nace used in toolroom heat- 
for every heat-treating application ... gas or electric. For 
cen protective atmospheres. J-10373 


you CAN ee SURE... 1€ ws Westinghouse Electric Corporation, 


Industrial Heating Department 


Meadville, Pennsylvania 
estin ouse Please send me free booklet, “Westinghouse furnaces for the 


Toolroom, Laboratory or Production Line” 


Name 


Firm 
litle 
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| TiPS— continued 


Ir you've just put in a new 
machine and it’s not delivering as 


pounds of much as it should, don't assume au- 


tomatically that the machine is at 
fault. Does the operator know how 
| to get the best from it? Does he 
resent the change in method? Were 
some of his pals shifted to other jobs 
because the new machine took their 
jobs? One solution is to move the 
«machine somewhere else for a while 
and to use a new operator. 


1000 


ur 


Ww hen you walk the tight- 
rope between close tolerances, or be- 
tween good and bad finish balance 
is vital. Be sure you have it in ma- 
chine-tool spindle or shaft, in tooling, 
| in fixture. It will pay out in longer 
| tool life and reduced scrap. 


Every “new” shop idea al- 
| ways brings a chorus of “we did that 
in 1910” from somebody who should 
have remembered it—and didn’t. If 
it works, it is deserving of commen- 
dation, whether or not somebody has 


4 | done it before—thinks he has. The 
: valuable man is the one who figures 
: out what to do at the time it needs 
4 | to be done. 


+ ++ at Commercial Steel Treating Corp., Detroit Special jobs take special do- 
ing. They're the most profitable 


places to try special tools, special 
Production heat treating of bolts—1000 pounds each hour—at coolants, special operators. Too often 
the tendency is to be content with 
any method that will do the job at 
all. 


Commercial Steel ‘Treating Corp., Detroit, ts accomplished 


in this Holeroft furnace which clean hardens, case hardens 


or restores carbon 


All operation, except for loading is fully automatic. Bolts Take a man’s pride in his 
are loaded into a vibrator and carried through the furnace job away, and there isn’t much left; 
on an endless belt conveyor. The stock is carried from the he becomes another automaton. 


Even a trained seal enjoys the ap- 
plause as much as he does the fish. 


quench rere to th sasher ny 
‘ sher am empermg furnace, 


returning to a position near the loading vibrator. Furnace 


atmosphere os provided by a Holerott endothermic 


Las 

generator Fit the method and the 

; . tooling to the worth of the job. A 
Gas-hred radiant tubes—easily replaceable without short run usually justifies only sim- 
furnace shut down — heats the : ple tooling; the longer the run, the 
harce furnace Also in- better the tooling. 
dhe is This is just another example of 

! ect . recurcula We can supply you, too, with a it sure in your own mind 
mg. S¥Pe 4 furnace for high-capacity, low-cost furnace why you refuse to consider a new 
temperimg as high as 1200 dey, I ~—designed with your production method, a new machine or a new 

in mind. Write today. man. Are you envious because you 
didn’t think of the method, or are you 
SINCE 1916 too lazy to work out the change? Are 
1. you enamored of an ancient clonker, 
. ——a or are you afraid to meet present 
—=:= 6545 EPWORTH BiVD. DETROIT 10, MICHIGAN standards? Are you jealous of the 
3 EUROPE | new man, envious of his youth or ex- 
< aiher Metal Products. Ltd FIM 
4209 h Western Bivd 6516 Detroit St 5724 Navigation Bivd Windsor, Ontano Pans France | perience, fearful of your job? 
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WHEN YOU CAN DO IT THIS FAST AND CHEAP. 


Why braze the slow ways? 


iN FIRST STEP, rotating brush 
applies flux at two places to be 
brazed. Next girl adds silver 
rings and places end piece on 
tube. Girl at right then places 
four tube assemblies in one of TWO STATION fixture permits 
two work fixtures of 20-kw loading one station while four 
Allis-Chalmers Induction other tubes are being heated, 
Heater — while four other so that duty cycle of almost 


tubes are being heated in ad- 100 percent is maintained. Re- 
jacent fixture. Only 28-second _ ject rate is low; scaling is min- 
heating cycle required. imized. Cost of operating in- 


duction heater is about $0.90 
per hour. You can get an idea 
of cost in your plant by add- 
ing your burden and rate for 
unskilled labor. 


EXPERT ENGINEERING HELP 
Whether your problem is brazing or soldering, hard- 
ening or annealing, find out what an Allis-Chalmers 
Induction Heater can do for you. Standard ratings 
up to 100-kw output are available. Call your nearby 
Allis-Chalmers district office or write Allis-Chalmers, 
Milwaukee 1, Wisconsin. 


ALLIS-CHALMERS 
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ALLIS-CHALMERS 

Milwaukee 1, Wis. 

(CO Send Induction Heater Booklet 
1586430A 


(2) Send print of 16 mm color-sound 
film “Induction Heating, industry's 
Modern Tool.” 


Wa, 
0. 
Title | 


BUZZER 
ready for 


GENERAL 
PURPOSE 
BENCH 
FURNACE 


This 222 Furnace 
heats a pair of 
12 soldering 
coppers in 8 min 
utes Can be us d 
for melting lead, 
heating small tools, etc. A fast, eco 
} nomical and efficient general purpose 
bench furnace thot will give a lifetime 


of service 


RINGS ... PIPES .. . NOZZLES 


Equipped with Venturi Air Mixers. No 
blower or power necessary. Just connect 
to gas supply Efficient, economical, 
simple and flexible’ Many types and 
sizes 


Write for complete “BUZZER” Cctalog 


(Left) 


ATMOSPHERIC 
POT FURNACE 
No blower or power nec- 
essory just connect to 
your gas supply and this 
Furnace is 

operation. 
Temperatures up to 
1650 F quickly obtain- 
able. ideal for salt both 
or lead hardening. Many sizes available. 


CHARLES A. HONES, ivc. 


121 South Grand Avenue, Baldwin, L. L. N.Y. 


(Above) HIGH SPEED 
MUFFLE FURNACE 


Just connect to gas supply. No 
blower or power necessary. Tem 
pearatures up to 2400°F obtain- 
able in about |'2 hours. Spe 
cially suited to high carbon and 
alloy steels. Also a wide range 
of semi-muffle furnaces for 
temperatures to 2000 F 


Ring Burners 


Norrle Burners 


Pipe Burners 


OVER 100 


American Machinist Special Reports to the Metal- 
working Industries are currently available in reprint 
form. They cover as many subjects of vital interest to 
you. For complete list of titles, write Reader Service 


Department, American Machinist, New York 36. 


TIPS — continued 


Betore you decide finally that all 
your men are dumber than you, be 
sure the cause isn’t your own dumb- 
ness—the inability to convey what 
you are thinking. 


B. man enough to stand up and 
fight for what you say ond believe— 
or don't say it. If you're afraid of the 
boss, making remarks behind his 
back won't give you confidence. 


Some wag said long ago that it 
isn’t smart to step on other men's 
hands as you go up the ladder—you 
may need their help coming down. 
It’s just as true that the man who 
makes his way up by slipping a knife 
in the back of the man above, spends 
his time up there ineffectually be- 
cause he’s always got one eye cocked 
over his shoulder, watching for the 
knife. 


The cheap job or low-cost mate- 
rial usually means ingenuity rather 
than tool engineering. The wide- 
tolerance job permits hogging cuts 
and rough work; the close-tolerance 
job demands primary consideration 
of finish and shape, secondary con- 
sideration of speed and holding 
method. Distortion and surface ef- 
fect then become important 


bD. you know just what you have 
in material and equipment inven- 
tories? If you don't you'll drop mere 
dollars than you think. It isn’t neces- 
sary to know how many peanuts 
there are in the barrel (as one store 
clerk attempted to discover) but you 
must know how many barrels, and 
how rapidly one is used up. 


Dont underestimate the effect of 
an unsound sales budget on produc- 
tion efficiency. Inaccurate forecasts 
mean fluctuating schedules, a chang- 
ing work force, and low-worker mo- 
rale. 


Stuay merchandising’s technique 
for introducing a new product. It'll 
pay you to try the same methods 
when installing new equipment. 
You'll avoid resistance not only from 
workers but also from foremen. 


Buia a good reputation in your 
community. Morale and efficiency 
usually are high in the plant that is 
known as “a good place to work.” 
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with TOCCO’ 


induction Heating 


@ In 1944 the Army Chemical Corps called for 
24 million bomb noses of a certain type. Current 
techniques required 84 million pounds of steel 
and more automatic screw machines than could 
possibly be made available. 


@ Edgewood Arsenal, given the task of solving 
this vital production puzzle, abandoned conven- 
tional machining methods and employed a hot 
extrusion process—using TOCCO Induction 
Heating to bring 2 pound steel blanks to forging 
heat. Former methods required 3 pound blanks to 
produce the same bomb noses. 


@ In addition to vast savings in steel and money, 
the new shells had superior fragmentation prop- 
erties. But above all the 1944 schedule was met 
—enough and on time to strike a telling blow for 
victory in World War II. 


THE OHIO CRANKSHAFT COMPANY « CLEVELAND 1, OHIO 
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ond regulations. 


Induction Heating Equipment must 
meet the requirements of the Federal 
Communication Commission's Rules 
ond Regulations Relating to indus- 
trial, Scientific and Medical Services, 
Part 18. All TOCCO equipment is 
certified to comply with these rules 


pounds” 
steel blanks for extrusion inte bomb noses. | $ 
|_| 


or omorrow 54 eeas 


You know us today as one of the largest manufac- 
turers of paint finishing equipment—major sup- 
pliers to the exacting demands of the Automotive 
Industry. Our production and engineering develop- 
ments in the metal fabricating field encompass, in 
addition to Paint Spray Booths and Drying and 
Baking Ovens, Dust Collecting Systems and Indus- 
trial Washing Equipment. Working as we have in 
these fields, our development engineers are now 
readying for production new products made possible 
by their past and present meeting of equipment 
problems for industry. Illustrated on this page are 
some of these important new products . . . perhaps 
you would be interested in further details. 
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TO SHOT BLAST in this ‘Surface’ High 
- - = Heating installation in a 
Ma shop of the future. 
YOU'LL HEAT PIECES UNIFORMLY AND AUTOMATICALLY from billet to billet with 
automatic cycles in a ‘Surface’ High Speed Heating Furnace. What's more, 
you'll produce more forgings in the same space with less manpower. * 
@ The forging plant is ripe for mechaniza- ‘Surface’ High Speed Heating improves 4 
tion. ‘Surface’ High Speed Heating fur- die life because of extremely thin scale, _ 
naces, already proved with bright per- increases utilization of press equipment. : 
formance records, help speed automation Automation with ‘Surface’ High Speed 
in production forging plants. Here’s why: Heating means space requirements 1/4 , 
‘Surface’ High Speed Heating means to 1/3 those of conventional methods; 
fewer pieces at temperature at one time. plus a labor savings through automatic 3 
This permits close control of the work. handling that ties in efficiently with 
: Decarburization and grain growth are automation elsewhere in the line. 
* retarded; cleaning and machining costs More descriptive data on the high speed 4 
. are reduced with less embedded scale in combustion system, the furnace unit, 
the surface of the forging. application, and comparative costs are 


available at your request. 


THERE’S ECONOMY IN GAS! 
Electricity. .....@ .0125¢ per KWH, $5.00 per Ton heated. 
OWl.........@ 70c per million Btu, $4.60 per Ton heated. 
Ges .........@ per million Btu, $2.50 per Ton heated. 


Write Today for 
Bulletin SC-144 


INDUSTRIAL 
FURNACES 


SURFACE COMBUSTION CORPORATION * TOLEDO 1, OHIO 
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PICTURE OF A COMPANY = 


BOOSTING PRODUCTION 145% 


SAVING $18,000 A 


That's cight! Saco-Lowell did it with Westinghouse 145° ... reduced floor area requirements to a minimum 

Induction Heating . eliminated eight material handling loads and cut 

Before installing Westinghouse. the Company had a rejects entirely : 

great deal of trouble hardening critical front rolls for Better. faster, easier—all with Westinghouse induction ny 

their well-known line of textile machinery. The process heating. But the real answer comes at the end of each 

they used was costly. It demanded utmost skill, took up year... $18,000 cash in the bank — profit-producing sav- 

space, and required much rehandling of parts. Also. a — ings... savings that can be yours if you have a harden- 

great deal of straightening was needed after hardening, — ing, joining, or annealing problem 

and rejects were high So why not take advantage of this money-saving sugges- : 
. Now, with two standard Westinghouse vertical scanners — tion; investigate Westinghouse Induction Heating Equip- : 

oe and a 5O KW RE generator, Saco-Lowell has found the ment today. Call yvour nearby Westinghouse distributer % 


solution te their production problem. Semi-skilled labor, — or write to Westinghouse Electric Corporation. Induction 
4 using in-line production techniques, has boosted output Heating Section, 2519 Wilkens Ave., Baltimore 3, Md. 


OTHER MANUFACTURERS ALSO PROVE WESTINGHOUSE 
INDUCTION HEATING EFFICIENT... PROFITABLE 


Seaboard R. R. uses Westinghouse Induction W estinghouse Vertical Scanner . . . self-con- Bell and Gossett had a problem. To carburize a 
Heating to solder traction motor coil leads inte tained, completely automatic. permits com- shaft thrust collar required the use of a brass 5 
commutator river cdots. Quick, reliable, efficient, plete or selective case hardening of shafts, sleeve and 100 inspection. With Westinghouse : 
it is alse practical and economical for beth sol- rolls, and other cylindrical parts up to 7” in Induction Heating. quality control replaced in- é 
} dering and unsoldering leads on repair jobs diameter and 36” long. spection, and the brass sleeve was eliminated, 
Mavtag’s two 20 AW RE generators paid for eatinghouse Inductall” gear-hardening Westinghouse Horizontal Scanner feeds, 
themselves in three months shafts are hard machine simple, rugged, contour-hardens heats, and quenches. then discharges —all com- 
ened an hour cutting former time by 60 gears by induction heating — automatically pletely automatically. Built to handle part« from 
“Mraighteniog and scale have been eliminated Spur gears, cluster gears. ete.. from 249° OLD. %” to 2” in diameter. and 2 to 20° long at 
entirely, resulting in savings and speed to Sy” OLD. ean be handled economically. minimum costs, top efficiency 
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INDUCTION HEATING 


. 
. 
Two booklets help you solve induction heating problems. e e ; 
Electric Corporation, . 
For iniormation on Westinghouse Induction Heating, ‘ 
e Baltimore 3, Maryland 
send jor either or both of these booklets: e Please send booklets 8.4782 ond 8.5259 to: . . 
. . 
B-4782 for details on heating, joining. and . Name - . ‘ 
bd 
annealing. with numerous case histories. . ° 
B-5259 for details on the Westinghouse ad ss 
Inductall gear-hardening machine. 
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Battery of OT (Pot Type) Gos Fired Fur 
heat treating 20 MM shell coves 


Barter y of Despatch recucuiating Furnaces 
tor aging aluminum castings 


Aluminum Heat 
Treating FURNACES 


Wherever the solution heat treating of aluminum plays a prominent part in 
pemaeet operations, more and more plants are turning to DESPATCH built 
urnaces for better uniformity, speed-of-quench and economy. 
The DESPATCH bottom entry, quick-quench furnace shown, is being used in 
the aircraft division of a me West Coast manufacturing firm for the solution heat 
t 


treating of aluminum aircraft parts. saan pt by DESPATCH engineers especially 
to meet rigid Government schedules and airforce specifications, this furnace is 
one of several that have been designed, built and installed by DESPATCH for 
major plants throughout the country, now engaged in Defense Production. 
RAPID QUENCH—Less than 10 seconds: Electrically heated, the furnace has a 
temperature uniformity within « 5°F., and a temperature range up to 1250°F. The 
time consumed from work chamber to quench pit is less than 10 seconds. Doors 
and elevators are interlocked and air operated. Capacity of work chamber is 600 
Ibs. of aluminum plus supporting steel. 

DESPATCH CAN HELP YOU: Today, more than ever before, you need speed, plus 
uniformity and economy in all your heat processing operations, and DESPATCH 
can help you achieve all three. Don’t let a defense contract pass you by because 
you haven't adequate heat treating equipment to execute it. 


CALL, WRITE OR WIRE NOW! to Dept. A. 


DESPATCH engineers are ready to talk things over with you... 
offer advice, or design, build and install the proper equipment 


FIFTIETH ANNIVERSARY for your plant. There is a resident engineer near you, who will 


DESPATCH 


OVEN COMPANY 


assist with your heat treating requirements 
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in the field of controlleddiequench- __ 4 
- years. Recent Gleasén develop- 
ments shown on the following 
pages indicate the continued ad- 
vances which will be made in the 
next ten years in die quenching 
@ind hardening. Four clearly de-— 
fined trends are evident... faster 
preduction rates . . . increased 
automatism .. . closer tolerances 
‘ee and introduction of new prod- 
wets and processes, 


When your heat treating problems require die quenching, bring them to the Gleason Works. 
Gleason dies employ control of the part both in the heated, plastic condition and during trans- 
formation in the quench. Uniformity of hardness and a minimum of distortion can be obtained 
through properly designed dies. 

The Gleason Works have the proper facilities for the design and manufacture of the dies and 
offer engineering service both in the field and at the Gleason Works. Send us prints of your parts 
processed up to the time of heat treatment and we will be pleased to show how the correct 
Gleason die equipment will solve your problem. ’ 


The Gleason No. 26 Quenching Press is an entirely 
new designed press with a completely automatic 
quenching cycle for holding and quenching heated 
gears and other parts at uniform hardness and 
minimum of distortion. This press incorporated 
many new features such as metallurgically correct 
oll flow (obtained by a series of orificed valves 
which deliver a pre-selected rate of flow from ten 
gallons per minute with intermittent flows up to 
300 gallons per minute), positive control of work, 
increased production and quick and easy loading 
of work and changing of dies. 

Three sizes of presses are available, No. 16, 
No. 26, and No. 36. Maximum dimension is 36”. 
Average hourly production range is ten to fifty 
pieces. Write for leaflets describing these vari- 
ous machines. 


QUENCHING PRES: 


GLEASON WORKS © 


1000 UNIVERSITY AVENUE - ROCHESTER EW YORK — 
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The Gleason No. 140 Rolling Quench Machine is entirely new. It is used for holding and quenching 
heated, shafted parts with a minimum of distortion. This machine incorporates quick loading, 
automatic straightening while quenching, controlled force quench, and a completely automatic 
quenching cycle. Multiple quenching may be done for short length parts. This machine is designed 


for oil but can be used for water or caustic soda by changing a few simple parts. 


000 UNIVERS 


This machine will handle shafts of °«" to 4” diameter, 6" to 40° long. Parts with gears, cams or 
shoulders up ta 8 diameter can be accommodeted. 
For further information write for leaflet describing the machine, its setup and its functions. 


The Gleason No. 1 Surface Hardening 
Machine is completely automatic and 
used for surface hardening gear teeth 
by the oxy-acetylene flame method. 
The temperature of the tooth during the 
hardening cycle is accurately controlled 
by a recording electronic temperature 
control. The machine will automatically 
index, pre-heat and harden the teeth 
and stop when the gear is finished. It is 
important to know that this machine is 
a complete unit. Accordingly, it can be 
placed directly in the production line. 

This machine and the larger No. 2 
Surface Hardener will harden bevel and 
spur gears; ranging from 24 D.P. to the 
heavier pitches and 115 inches pitch 
diameter. Write for leaflet "Surface 
Hardening of Gear Teeth." 
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~GASMACO’S 
_ New Furnace Construction 


Eliminates Use of Critical Materials 


Desirable savings in nickel and other critical materials can be 
accomplished through new methods in design and construction 
of industrial furnaces by The Gas Machinery Company. 

Specifications for forging and heat treating can be met by 
employment of a rotary furnace, the construction of which re- 
quires only refractory and moderate quantities of carbon steel. 
Rotary furnaces require less investment for the same duty, aad 
results are superior 

Other Gasmaco accomplishments include the use of silicon 
carbide in roller hearth furnaces, replacing alloy steel. For 
practically all applications where alloy steel tubes and rollers 
were formerly used, silicon carbide can be substituted, with 
greater benefit 

Our furnace engineers will be glad to point out the many 
advantages of Gasmaco developments and industrial heat 
applications which may fit your requirements 


SALES REPRESENTATIVES 


MeCONNELL SALES & NOME 
207 ENGR CORP The Noble Equip. Co. 
4 2809 Central Avenve P.O. Bon 314 
9, LaGrange, Gite 
THE GAS MACHINERY CO., 
(Coneda) itd 
9 McNab Street 
Hemilton, Ontario, Conede 


Lewis C 


tw CHRISTY FIREBRICK CO 
53 jockson, foom 733 506 Olive Street 
4, St. Lowls |, Missouri 
HINERY COMPAN DesignerseFabricatorseErectors 
: . Gas Plant Equipment and 
Industrial Furnaces 
THE GAS MACHINERY CO (Comte, ita 
HAMILTON, ONTA 


16110 WATERLOO ROAD 
CLEVELAND 10, OHIO. 


More Information... with pleasure 


All advertisers in this issue will gladly give you all 
the additional information about their products you 
would like to have. Write to them .. . or to Manager, 
Reader Service, American Machinist, 330 W. 42nd 


Street, New York 36. 


TIPS continued 


Ir you give merit raises on a 
periodic basis, don’t telegraph your 
punch to the whole organization by 
calling the raisees in one after the 
other—or, worse yet, by asking one 
to tell the next one to step in. Any 
variation of routine, or sequence of 
events, is promptly noted—and com- 
parisons are inevitable 


Wemembder that human problems 
need careful study just as do en- 
gineering problems. Man is multi- 
motivated and one prescription won't 
cure all his ills. 


’ our manufacturing engineers 
should have just one job: to make 
your present methods obsolete. The 
more they succeed, the greater is 
your productivity. 


An invisible boss presides over 
every collective bargaining session. 
He is not labor, management, or gov- 
ernment—but is the customer, who 
exercises power of selection over 
your company's products. 


Two of management's most impor- 
tant words are “know” and “no.” If 
you're strong on the first, you seldom 
hear the second. 


Time—iong a measure of manual 
accomplishment—is likewise a gage 
of management effectiveness. Results 
come faster when top men are in 
command. 


There are those who resent “meth- 
ods improvement”—as a fetish, nui- 
sance, or bother. You may overcome 
their resentment by pointing out that 
plain English for the process is com- 
mon sense, systematically applied. 


Some executives cannot improve 
without criticizing; some shop men 
cannot receive an explanation or a 
change without feeling criticized. 
One is as useless as the other in a 
progessive plant. 


Geet to know your people before 
you have to get teugh with ‘em. 
It’s poor policy to make their ac- 
quaintance by bawling ‘em out. In- 
troduction by insult is no longer 
a successful management routine. 
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ALE AT THE FIRST CONTROLLED-ATMOSPHERE FURNACE 
ee! was pioneered by HAYES in 1927. 


IN BRIGHT HEAT TREATMENT OF STAINLESS 
STEELS, HAYES equipment leads. 


HAYES EXCLUSIVE INCLINED-HOOD CONVEYOR 
FURNACE greatly reduces atmosphere cost. 


HAYES-designed RECTANGULAR AMMONIA 


DISSOCIATOR gives greater efficiency, economy 
and ease of maintenance. 


First to put a complete SEPARATELY HOUSED 
RESEARCH LABORATORY at customers’ 
disposal, free of charge. 


From the first, chosen for SINTERING by 
leading makers of powder metal parts. 


The finest of SERVICING — based on unequalled 
Know-how — both at Startup time and thereafter. 


WORLD’S OLDEST MANUFACTURER of electric 
furnaces—EXHIBITORS at National Metals Congress 


You're “ahead with Hayes” because you have the best in equipment, plus GUARANTEED RESULTS 
as demonstrated in our Lab BEFORE you purchase, and duplicated in your plant AFTER you purchase. 


For complete details of Hayes equipment, request Catalog 112 


th 
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because you have the Heat-treating Equipment and Servicing | 
ys 
4 \ 


King Pin HARDENING 
at the rate of 750 per hour! 


King Pin size, 5-5 16” x 13 16” 16", Specified hardness, 59-60 
RC, and a Case of 100 to 125 ob 

Operation included injection, rotation, heating, water quench- 
ing and ejection. Production rate of 750 per hour is attained 
by above illustrated THER-MONIC Work Table, developed 
especially for Chrysler Corporation. It is hooked-up to a 50 
K.W. Model 2800 THER-MONIC Generator. 


For more than a decade, Induction Heating Corporation has 
been and heat 


systems for the automotive and metal working industries. 
Water and oil pump shofts, and 
starter shafts, ete.—in age any component that can be 
now being 
more unifermly heat wouted by THER-MONIC-devised 
Work Tables and Generators . . . in less time and at less 

cost, with unskilled inamini of space. 


Enlist the services of our engineering and labora- 
tory staffs. They will be glad to apply their 
know-how te your brazing, hardening, 
forging and annealing problems. 
Inquiries invited! 


INDUCTION HEATING CORPORATION 
181 WYTHE AVENUE BROOKLYN 1, N.Y. 
‘Lorgest Producers of Electronic Heat Treating Equipment 


75th anniversary issue 


CORE BAKING EQUIPMENT 
i 
- 
é\ 
+ 
4 


1600 baske! shafts are hardened on this 


in an eight-hour shift . . . while this heater silver-solders high-strength joints, three te a cycle. 


“VERSATILE G-E INDUCTION HEATERS 
CUT COSTS 48%" SAYS EASY WASHER 


SYRACUSE PLANT SAVES TIME, LABOR, MONEY WITH INDUCTION HEAT 


“We cut the entire cost of hardening 
basket shafts from $.13 each to $.0675 
each,” says Mr. Victor Barden, Gen- 
eral Foreman of the Heat-treat De- 
partment at Easy Washing Machine 
Company. Formerly done by a cyanide 
process, this operation required three 
shifts of two men each to harden 1600 
shafts. Now, with one G-E induction 
heater, one man can harden 1600 
shafts in an eight-hour shift, releasing 
five skilled men for other work. 

Better hardness characteristics are 
shown by samples tested after induc- 
tion heating and quenching. Exact 
automatic control of heating and 
quenching times gives uniform hard- 
ness to every shaft. In four years of 
use, the only maintenance cost has 


been for 
tubes. 


replacing two electronic 


Versatile G-E induction heaters at 
Easy are also usedifor soldering, braz- 
ing, and annealing with comparable 
results. Mr. F. L. Taylor, tory 
Manager, “We are very pleased with 
these heaters because they enable us 
to improve quality and reduce costs 
on many washer components.” 


Selective heating for annealing, 
brazing, soldering and hardening can 
be done faster and at lower cost by 
putting G-E induction heaters to work 
in your plant. For more information, 
just contact the G-E Sales Office near- 
est you, or clip the coupon below. 
General Electric Schenectady, N.Y 


Sec.H 720-83, General Electric Co., 
Schenectady 5, N. Y. 


Please send me a copy of Bulletin 
GEA-4945, “Induction Heating in 
Industry.” 

for reference 

for immediate project 
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@eanine is an essential pre- 
liminary to every type of surface treatment, with 
the exception of polishing. Polished surfaces ave 
usually cleaned afterwards to remove the grease andy 
polishing compound 

Production of a chemically clean surface is of 
the utmost importance if the subsequent treatments 
are to be performed successfully. Particles of foreigh 
matter, spots of oi] or grease, even invisible finger- 
prints will be sufficient to prevent a proper bond 
between work and coating, and cleaned work should 
be finished as soon after cleaning as is practicable 

The common method of cleaning ferrous parts ts 
to immerse them in a hot alkaline solution. This 
will emulsify most oils, but is not adequate for 
removal of solid matter or oils deeply embedded 
in the pores. Except for light cleaning, therefore, 
the plain dip process will probably be discontinued, 
although it may remain as a preliminary operation 
for removing heavy incrustations 

The automatic washing machine in which the 
work is carried on a conveyor between jets of hot 
cleaning solution is considerably more effective, 
particularly for the removal of solid matter. It is 
usually adequate for work which is to be painted, 
but not for the degree of chemical cleanliness needed 
for successful plating 


what's going on 


Electrolytic cleaning to replace dip 
tanks for most work. 


New instruments indicate degree of 
cleanliness of surfaces. 


Vapor degreasing still the answer for 
most work. 


Ultrasonic cleaning may enter the pic- 
ture when suitable, lower-cost equipment 
is developed. 


Liquid blasting offers interesting pos- 
sibilities. 


WHAT'S AHEAD THE NEXT TEN 


For cleaning before plating, the electrolytic proc- 
ess is generally considered essential. In this, the 
work is usually made the anode of an electrical 
circuit in which the tank is usually the cathode and 
the cleaning solution the electrolyte. When cur- 
rent is applied, the strong emission of gas from the 
work forcibly lifts the soil from the surface and 
insures thorough oil and dirt removal. For removing 
rust, scale, or oxides, acids are commonly employed, 
followed by a neutralizing dip and rinse 

On aluminum, strong alkalies cannot be used, be- 
cause of their severe etching action, but mild, in- 
hibited alkalies and special proprietary cleaners have 
been developed for this and other special materials. 
Acid dips of various kinds are used to complete the 
cleaning operation. 

The detergents employed in the bath have gen- 
erally proved satisfactory and, although they are 
being modified constantly, there is not much likeli- 
hood of any completely different compound being 
produced. 

The principal trouble with cleaners lies more 
with the techniques than with the compounds and, 
as with many other processes, future developments 
can be expected to come about from more intelli- 
gent applications of the products already available 

Until quite recently, the human eye was the sole 
judge as to the degree of cleanliness obtained, and 
the standard test was to flood the surface with clean 
(?) water and observe whether it formed an un- 
broken film. Now, apparatus has been developed 
to show by direct meter reading the degree of clean- 
liness on any surface. The test is extremely rapid 
and results are readily reproducible 

Where heavy oil deposits are involved, vapor 
degreasing with chlorinated solvents is still the 
answer for most work. Depending on the degree 
of soil, the vapor process may be combined with a 
dip in the solvent or, if much solid matter is present, 
with a pressure spray of solvent 


greater mechanization 


The trend in cleaning has been toward greater 
mechanization, and this will become even more 
pronounced. Complete cleaning processes, includ- 


ing vapor degreasing units, washing machines or 


‘ 
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YEARS IN 


electrolytic cleaning tanks, rinse tanks, acid dips, 
neutralizing tanks, and drying units can be set up 
for continuous operation as a finishing line 

Ultrasonic cleaning offers interesting possibilities 
and is already being applied to some special jobs 
which are virtually impossible to clean by other 
methods. Removal of lapping and polishing com- 
pounds from extremely small holes and slots by 
immersing the work in a bath of solvent agitated 
by an ultrasonic transducer has been done success- 
fully. However, at present, the process is costly, 
and is suitable for small parts only. If and when 
large units can be produced at low cost, the method 
may be applied to the general cleaning of large parts 
and will probably reduce cleaning tame considerably 
This is not to be anticipated, however, for a good 
many years. 

Some cleaning is still performed by wiping, scour- 
ing, or brushing, but this is neither economical no! 
entirely satisfactory, except in completely special 
cases where other methods cannot be applied. Sand- 
blasting, too, is used on large structures and cast- 
ings which cannot be handled in tanks, as also 1s 
steam pressure spray, with or without an entrained 
cleaning solution 

Liquid blasting has recently been applied to 
aluminum to permit the direct application of chrome 
plate without the customary intermediate plating 
steps. The process 1s still relatively new, but it 1s 
being used on steel aircraft propellers and engine 
parts, and offers an interesting field for future ap- 
plications on other materials. 

For heavy scale removal, electropickling will cer- 
tainly come into wider use. It will permit much faster 
operation and require less floor space and less labor 
than conventional pickling. Now free from patent 
restrictions is the process In which tin is automati- 
cally plated on the work as the surface is cleaned 
It has been in use for a number of years and should 
continue to find new applications. 


“Acid proof fume-exhaust systems are 


needed for cleaning and plating tanks.” 
CHIEF ENGINEER, PLANT MAKING SMALL MACHINERY 
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organic coatings 


Surrace coatings of a wide 
variety of compositions, but generally classified 
under the broad heading of paint, have a long and 
honorable history. Used by primitive man for dec- 
orative purposes, and compounded of vari-colored 
earths, they continued for many centuries with only 
minor changes. More recently, the chemist and the 
engineer have turned their attention to this highly 
important item and have brought about almost in- 
credible changes. 

Modern paints, in their infinite variety, do far 
more than merely decorate; they protect the sur- 
face from deterioration by exposure to weather; cor- 
rosive fumes and fluids; by attack by vermin and 
fungi; and by mechanical abrasion. By varying the 
composition, the paint can be made hard enough to 
resist chipping, or tough and flexible enough to 
stand severe bending and forming. Prepainted sheet 
is already widely used in the toy and container in- 
dustries, and offers many new opportunities 

Principal bottleneck in painting was the slow- 
ness with which it dried, but the development of 
quick-drying lacquers and baking enamels helped 
to overcome this problem. Even so, oven baking 
was costly and time consuming until the infra-red 
lamp was introduced to cut baking schedules to a 
fraction of the former time. The latest technique 
involves heating the coating and spraying it hot 
onto the cold metal surface. Another method em- 
ploys superheated steam in place of compressed 
air for spraying. Both systems have their advantages, 
and both save vast amounts of finishing time. 

Some of the newer materials have rubber or syn- 
thetic resin bases and produce an extremely tough 
coat. Self-polymerizing plastic paints are now being 
introduced and should assume an important place 
They may be applied by mixing an acid with the 
paint immediately before use, or by overspraying 
the acid as a second coat. Although more costly than 
conventional paints, the coating produced is said 
to be chip-proof, unaffected by corrosive materials, 
and closely resembles molded plastic. 

Although both dip and roller coating are still 
in common use, the bulk of all high-grade produc- 
tion work is performed by spraying, and many plants 


now employ continuous paint circulating systems 


to supply the paint from a central source. Modern 
spray booths with water curtains and powerful ex- 
haust systems make it possible for operators to work 
without respirators, but there is a growing trend 
toward fully automatic painting. In such installa- 
tions, the work is carried by conveyors past fixed 
spray guns arranged to cover all parts of the surface. 
The economy of the process can be increased tre- 
mendously by passing the work through a power- 
ful electrostatic field. This virtually eliminates over- 
spray, as the paint particles are attracted electrically 
to the surface, and even recesses and re-entrant 
angles are successfully coated. 

Most paints require a prime coat, followed by 
one or more finishing coats. This requires multiple 
handling of the work and adds materially to the 
costs. The trend, therefore, is toward paints which 
will give adequate coverage with a single finishing 
coat, and toward elimination of the prime coat. 
Specially formulated paints which give a textured 
finish are proving successful in this way 

On rough surfaces, such as castings, there is still 
a general demand for a high-gloss, dead smooth 
surface. This necessitates a tremendous expenditure 
of time for filling and sanding to obtain a smooth 
base. Attempts have been made, particularly on 
machine tools, to eliminate this costly process, but 


recent developments 


Hot spraying of paints effects impor- 
tant savings in drying time. 


Self-polymerizing plastic paints pro- 
duce hard, chip-proof surfaces. 


Electrostatic painting shows substan- 
tial economies. 


Vitreous enamels play new role in 
protecting metals exposed to extreme 
temperatures. 
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the demand persists. Thus far, no process has been 
discovered, but it is within the bounds of possibility 
that, eventually, a method or product may be de 
veloped which will combine filling and coating and 
will produce a smooth, even surface on a rough bas¢ 
Vitreous enamel, long employed on bathtubs and 
cooking utensils, is now entering the scene in a new 
role—as a protective coating for high-temperature 
application. Most of the research has centered on 
jet engine parts where erosion and high temperatures 
have posed serious problems, but there are many 
indications that the process can be profitably em- 
ployed in other fields where advantage can be 
taken of the corrosion and abrasion resistance of 
porcelain enamel. It is reasonable to assume that, 
in some cases, low-grade steel, enamelled, may re- 


»lace stainless steel and copper alloys 
PI 


rust inhibitors 


Much research has been devoted to preventing 
the formation of rust on finished steel surfaces. The 
problem has two phases; rusting of work in process, 
and rusting in storage. If work is machined with 
straight cutting oil, there is little danger of rust 
formation over night, even under humid conditions, 
but most such oils are not sufficiently adherent to 
give protection over a weekend. With soluble oils, 
there is considerable danger of rusting over night 

To avoid this, common practice is to dip the 
work in a slushing compound between operations 
Usually, the compound is thinned with a volatile 
solvent which helps to displace any water. When 
the solvent evaporates, a thin protective film remains 

The old-fashioned, messy greases have now almost 
disappeared, and modern compounds leave an al- 
most imperceptible film that is not unpleasant to 
handle, and have the ability to neutralize perspira- 
tion acids. Latest development is a vaporizing chem- 
ical that can be placed in a tote box of work. If the 
box is covered to prevent drafts from dissipating 
them, the vapors will give complete protection 
against rust. 

Protection of work in storage or transit presents 
somewhat different conditions because of the fre- 
quent temperature changes that may be encountered 
and the length of time that may elapse. Smearing 
with heavy grease is fairly effective, provided the 
surface is thoroughly clean and dry before this is 
applied, but removing it is messy and time consum- 
ing, and it will not prevent the spread of rust where 
it has been accidentally rubbed off or applied over a 
damp surface. 

A number of special compounds have now been 
developed that are much more effective than plain 
grease and can be applied by dipping or spraying. 
One of these is mixed with a highly volatile sol- 
vent and applied from an aeroso] “bomb.” This in- 
sures penetration into blind holes and gives fast 
coverage. When the solvent evaporates, the com- 
pound remains as a closely adherent, waxy film that 
is not removed by ordinary handling, but is readily 
cleaned off by wiping with ordinary solvents 
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Great success has also been achieved by wrapping 
finished parts in special paper coated with vapor 
type inhibitor. Using a proper barrier to contain the 
uhibitor, positive protection is assured for lengthy 
periods, depending on the effectiveness of the bar- 
rier. Simplified packaging, plus elamination of greas- 
ing and degreasing, results in many economies 
Increasingly popular, particularly for cutting tools 
and similar small parts, are peelable plastic coat- 
ings. The work is first thoroughly cleaned and dried, 
then dipped in the molten plastic which quickly set 
and forms a tough, rubbery envelope. To remove, 
it is merely nicked with a sharp knife and peeled 
off. The film can be melted down and reused 

Somewhat akin to this is the practice known as 
cocooning, or “mothballing,” used for large objects 
The work is first covered with a latticework of cloth 
or paper strips to form a foundation, then sprayed 
with several coats of fast-drying plastic material 
which spans the openings in the lattice and forms 
a tough, flexible coating. The process has been ap- 
plied with great success to aircraft engines and 
many critical items on decommissioned naval ves- 
sels, On these large items, it is usual to include in 
the cocoon several containers of anhydrous material 
to absorb any moisture that might enter, and to 
attach some form of indicator to show the degree of 
humidity within the envelope. 

It seems probable that all the current types of in- 
hibitors will remain in use for a long time to come, 
each in its own special field. Peelable plastic will 
become increasingly popular for cutting tools, be- 
cause the material protects the sharp edges from 
damage in storage. Vapor-type inhibitors are ideal 
for a wide variety of metal parts, large or small, as 
parts so protected can be put to use immediately, 
without cleaning. Cocooning is particularly well 
suited to large parts which also require no cleaning 
before being put into service. For the great bulk of 
material, greasy compounds still offer maximum 
safety at minimum cost, but it seems logical to as- 
sume that the years ahead will see this protected 
from rust by more efficient methods than have been 
available in the past 


What do buyers want in tomor- 
row’s paints? 

Better abrasion resistance 

Better rust resistance 

Greater resistance to fading and checking 


Better dipping paints 


Simpler undercoat procedures 


Ready mixed with thinners 

Faster drying without premium price 

Better adhesion without expensive surface 
preparation 

Shorter baking time 


‘ 

¥ 

* 

| 

: 
| 
| 
| 


electroplating 


Encrease in current density 
has been one of the most important advances in 
electroplating of recent years. Only a few years ago, 
a density of about 6 amp per sq ft was considered 
normal; today, amperages of 30 to 60 asf are con- 
sidered quite normal, except on chrome plating 
which may be as high as 1000 asf. The next few 
years, however, will see much higher densities em- 
ployed in all types of plating. This will permit ex- 
tremely high speed plating and will have a marked 
effect on the size of the plating tanks. One of the 
objections to plating has been the amount of floor 
space required, particularly for conveyorized equip- 
ment. The high speeds possible with high current 
density will permit the use of much smaller tanks 

an important item in large installations 

Of equal importance has been the development 
of periodic reverse current plating, and this, and 
other possible modifications of plating current will 
come into much more general use. The most obvious 
effect of the periodic reversal of current is the degree 
of surface leveling obtained, making it possible to 
produce a smooth, level surface over comparatively 
rough base metal. A high lustre can also be pro- 
duced, and, by proper adjustment of the bath and 
current, conventional mechanical polishing may be 
omitted on some work, substantially reduced on 
other work 

Less obvious, but of even greater importance 
from an engineering standpoint, is the fact that 
deposits made in this way are denser and less porous, 
and have much higher abrasion resistance, protective 
value, and electrical conductivity than those made by 
conventional plating. This opens the way to broader 
engineering applications of plating as, for example, 
the silver plating of electrical contact points, and has 


What do buyers want in tomor- 


row's plating equipment? 
Better rectifiers 


More automatic bright-dipping equipment 
Less preparation of material to be plated 
Acid-resisting pumps and paint for tanks 


already made possible the copper-chrome plating of 
many household items with consequent saving of 
finishing costs and critical nickel. 

With greater knowledge of the mechanics of plat- 
ing will come the ability to control the deposit to 
give the coating the physical properties required for 
each type of application. Such factors as ductility, 
elongation, hardness, porosity, adhesion, thermal 
and electrical conductivity, and machinability can 
be varied over wider limits and controlled more 
closely than by pyro-metallurgical methods. These 
results can be achieved by altering the chemical 
composition of the electrolyte, by changing the pH, 
temperature, and current density, by agitation, and 
by use of additive agents in the bath. Future de- 
posits will be less porous, and free from flaws and 
voids, and there is every reason to believe that 
within ten years all electroplated coatings will be 
fully 200% better, as regards their ability to protect 
the base metal from corrosion, without any increase 
in thickness 

While plating of finished products will certainly 
increase, there will also be a strong trend toward the 
use of preplated stock. Some steel mills are already 
preparing to meet the demand, and others will fol- 
low as the consumer realizes that it is possible to 
form and draw bright-plated sheet without danger of 
the coating cracking or peeling 

Plating of the stock on a tonnage basis may in- 
volve changes in procedure, and it is probable that 
the conventional metallic anode will not be used. 
Instead, plating will be performed from the ore by 
leaching this in a suitable medium and using the 
liquor in the plating bath. Unconventional as this 
appears, it has already been done successfully and 
has proved more economical in large installations 
than regular anodes 

There are a few materials which resist electro- 
deposition, but research is being directed at these, 
and ultimately it will be possible to deposit such 
metals as aluminum, magnesium, and titanium by a 
commercial process. Similarly, it is difficult to apply 
plated coatings to some materials, but these, too, 
are vielding rapidly to research. For example, 
chrome plating of aluminum formerly necessitated 
treatment with both zinc and copper to obtain ad- 
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hesion. Now, it can be plated direct, after wet blast- 
ing the surface. Zinc die castings can also be direct 
chrome plated by another new process which is said 
to insure superior soundness and corrosion resistance 

Brass plating is already an old process, but de- 
positing other alloys has always been a difficult 
problem, and sometimes impossible. This situation, 
too, is changing, and the plating of almost any alloy 
will soon be entirely feasible. Furthermore, electro- 
deposition will make possible the creation of new 
alloys of metals which, thus far, have not been pos- 
sible by melting 


plating equipment 

Increased use of plating machines will probably 
be the biggest change in the equipment field, but 
the introduction of new tank materials must not be 
overlooked. Metal tanks may be satisfactory for 
cleaning and rinsing operations, but there is a strong 
likelihood that some of the new, rigid plastic ma- 
terials will become popular for plating solutions. 
They resist attack by hot acids and alkalis, and are 
chemically inert. There is thus no danger of con- 
tamination of the bath by tank material going into 
solution. The same materials may also be used for 
piping and valves, and even for pumps, as it can be 
formed into any desired shape, and welded and ma- 
chined like metal. 

Much greater attention will be paid to continuous 
filtration of solutions, through activated carbon 
or similar material, for removal of organic impurities, 
and to electrolytic purification for removal of metal- 
lic impurities. These precautions are essential for 
production of top-quality coatings, and become in- 
creasingly important as current densities increase. 

Where tank linings are employed, closer attention 
will have to be paid to the nature of the compound 
used. Some types will distintegrate in certain solu- 
tions and can cause considerable contamination 
Thus, a lining which is entirely satisfactory with 
one solution, may require replacing if a different 
bath is introduced. 

Few changes are to be anticipated in power sup- 
ply. In recent years, there has been considerable 
interest in rectifiers but, while these are well suited 
to light-duty operation, it is unlikely that they will 
replacé the motor-generator set for heavy-duty 
work. Admittedly, the rectifier requires less floor 
space, consumes no power during off periods, and 
needs little or no periodic maintenance. On the other 
hand, it’gives no warning of impending failure, and 
when plates or transformer fail suddenly, the line 
goes down until replacement parts can be obtained 
and installed. The m-g set, however, will operate for 
years with only minor maintenance, and usually 
gives ample warning of trouble. If failure does oc- 
cur, the load can be divided among other sets, even 
if this involves an overload, and replacement parts 
are readily obtainable locally. 

Water-treatment equipment is another item to 
which greater attention will be paid. Ordinary tap 
water is not suitable for plating purposes because 
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look forward to: 
Higher current densities to increase 
speed of clectrodeposition. 


Periodic reverse current to be more gen- 
erally applied for leveling effect. 


Denser coatings, with higher abrasion re- 
sistance and protective value, and bet- 
ter conductivity are expanding scope 
of plating. 


Preplated stock to be available for many 
applications. 


Plate will be deposited from ores, rather 
than from conventional anodes. 


Electroforming opens new field for cre- 
ation of complex shapes at low cost. 


even the best of it contains a substantial amount 
of foreign matter. Distilled water is ideal, but expen- 
sive. But water passed through ion-exchange equip- 
ment will meet all purity requirements at low cost 
The cost of water—and sometimes its scarcity 
is an important factor in plating costs, and it is poor 
economy to throw away thousands of gallons of 
slightly contaminated rinse water. Progressive plants 
will recirculate it through deionizers and obtain 
pure water at still lower cost than that of treating 
raw water. 


electroforming 

One of the most important developments of re- 
cent years has been the introduction of electroform- 
ing—a process by which the most intricate forms 
can be created by deposition of the metal on a suit- 
able form and then stripping it off. Copper, silver, 
and nickel are electroformed more than other metals, 
but there is no limit to the types that can be so 
handled 

The process is employed for producing items that 
are unusually difficult or expensive to fabricate by 
conventional mechanical methods. In some cases, the 
desired functional properties can be obtained only 
by electroforming. It cannot compete with stamping, 
drawing, or standard machining methods on straight- 
forward mass-production items, but is ideal for 
difficult parts and for creation of prototypes or ex- 
perimental parts. 

The principle is still new to many designers, but 
as it becomes better known it will undoubtedly be 
applied to a greater extent. It will make possible the 
production of shapes, desirable for ideal performance 
but impossible to reproduce by ordinary methods 
And although it may be more expensive to perform, 
the economy attained by elimination of scrap, and 
the improved performance of the product will more 
than justify the increased cost 
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Ti techniques of abrasive 
polishing have altered but little through the ages, 
but the media have undergone many changes from 
coarse, impure, natural abrasives to man-made, ac- 
curately graded materials of controlled hardness 

Normal procedure is to abrade the work surface 
with progressively finer grits until the desired polish 

obtained, and the final steps frequently involve 
flour abrasives, such as finely divided aluminum, 
chrome, and iron oxide, lime, and other materials 
The coarser abrasives are usually glued to the sur- 
face of a cloth or felt wheel or to cloth belts. The 
finer grades are compounded with greases and waxes 
and are applied to the wheel surface 

Most polishing is a manual operation and, as 
such, is costly and inefficient. Some skill is involved, 
but the work is extremely dirty and somewhat haz- 
ardous, so labor supply is frequently a problem. Belt 
polishing has materially improved the situation, 
but the wheel is still essential for many operations. 
Automatic machines have already been developed 
to take most of the labor out of the job 

There is, however, a growing tendency to elimi- 
nate abrasive polishing of finished work by the use 
of prepolished and preplated sheet and strip stock 
and, to some extent, by electropolishing. The latte: 
shows particular promise as a means of removing 


looking ahead 


Automatic polishing machines to re- 
place many manual operations. 


Electropolishing may supersede abra- 
sives for some work, particularly in plat- 
ing shops. 


Power brushing shows interesting pos- 
sibilities. 


Barrel tumbling should show increas- 
ing applications, especially for larger 
parts. 


polishing 


What do buyers want in tomor- 
polishing and buffing? 


Equipment better adapted to odd shapes 

Use of abrasive belts rather than wheels 

Automatic handling 

Better buffing wheels, perhaps preloaded with 
abrasive 


burrs from both ferrous and nonferrous metais, 
and may well be employed for smoothing roughly 
machined surfaces to obtain better plating adhesion. 

A different type of polishing, not intended to 
produce a highly reflective surface, is produced by 
brushing with wire or tampico brushes. The process 
removes burrs and sharp edges, smooths out tool 
marks, and will produce a pleasing, smooth, matt 
surface. Although most work is still hand held for 
brushing, automatic, multi-brush machines are rap- 
idly coming into use and should soon replace manual 
operations. An interesting development along these 
lines is the mounting of a wide-faced brush on a 
centerless grinding machine for finishing bar and 
tubular stock. 

Barrel tumbling, once a relatively rough finishing 
process, has been so greatly improved in recent years 
that it is now possible to control the degree of finish 
obtained, from mere scale removal to highly reflec- 
tive coloring. 

The process consists of tumbling the work in a 
barrel while submerged in specially formulated 
mixtures of mineral chips and chemical compounds. 
The action wears away burrs, tool marks, and other 
surface imperfections. The degree of finish and the 
time required are regulated by varying the size of 
the chips and the type of compound. 

The tendency, up to the present, has been to re- 
strict the process to the bulk finishing of small parts, 
but equipment and technique are now being modi- 
fied to make possible the handling of large parts, 
such as turbine wheels and spacer rings for jet en- 
gines, clutch plates and brake disks for automotive 
equipment, and other items normally finished by 
hand polishing. Instead of dumping such parts into 
barrels, they will be handled in special fixtures or 
on special machines adapted to the purpose. 
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chemical treatment 


Formation of a protective, or 
decorative, coat by chemical or electrochemical 
means possesses certain advantages not achieved 
by other methods. Notable among these is that the 
process does not produce any measurable dimensional 
change. The protective film is not applied to the 
surface; instead, the outer layer of the metal is 
chemically changed into some inert form of itself. 

One of the oldest processes is the browning or 
bluing of steel, in which the outer layer of the metal 
is so thoroughly oxidized that further oxidation can- 
not take place. It is, in effect, a form of controlled 
rusting, but is more decorative than protective 

Phosphate treatment is much more general, and 
while it cannot be considered decorative it is highly 
effective as a rust inhibitor. In addition, it forms 
an excellent bonding surface for organic finishes 
It is only of recent years that it has come into general 
favor on consumer products, such as automobile 
bodies, but it is becoming so well known under its 
trade names that customer demands will inevitably 
force its application to most steel products subject 
to corrosion. 

Aluminum alloys are particularly susceptible to 
corrosion and are usually protected by anodic treat- 
ment. When treated in a sulfuric acid electrolyte, 
the surface becomes extremely hard and wear re- 
sistant, and cases are known where an anodized 
aluminum gear has outlasted a steel gear. The usual 
appearance of the surface is a glossy; light gray. 


today and tomorrow 


Phosphate coatings show increasing 
1 on « r products. 


Dip coating with aluminum will effect 
major economies in costly alloy steels. 


Flame plating of carbides is newest 
technique in surface coating. 


New rust inhibitors eliminate messy 
greases, permit immediate use of prod- 
uct without cleaning. 
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Chromic acid may also be employed and produces 
a greenish-gray film. Anodized surfaces may be dyed 
in virtually any color, and the process is widely 
used for decoration and in the jewelry trades 

Various other electrolytes may be employed to 
produce varying degrees of hardness and abrasion 
resistance, and nonelectric processes, including phos- 
phate treatment may be applied to promote paint 
adhesion. 


other processes 

There are innumerable other finishing processes, 
each applicable to a particular material and for a 
particular purpose. Among these may be mentioned 
galvanizing, metal spraying, bronze facing, and 
hard facing. One new process, however, deserves 
special mention; hot dipping in aluminum. It may 
be performed on finished parts, or on wire, rod, or 
sheet stock which can then be bent or formed as 
desired. 

Applied to iron or steel, the aluminum coat re- 
sists corrosion and heat and offers great promise as 
a means of reducing costs. Where stainless steel and 
costly alloys are now employed solely for corrosion 
or heat resistance, the dipped coating may well be 
applied to lower-grade base metal 

Another extremely interesting process, introduced 
only this year, is the application of tungsten carbide 
to other metals by a process known as flame plating. 
Details of the technique have not yet been revealed, 
but the results achieved have been remarkable. The 
carbide can be applied to any metal, except carbides, 
Stellite, and chrome-plated surfaces, in thicknesses 
ranging from 0.0005 to 0.020 in. The coating pos- 
sesses all the advantages of sintered material, and 
has, in addition, greater resistance to impact and 
thermal shock, and a lower modulus of elasticity 

It differs from conventional hard facing in that it 
is not a weld—the bond is entirely mechanical. Yet 
the carbide does not flake or peel, even under severe 
impact. One outstanding advantage is that the sur- 
face of the base metal is not heated over 400F, so 
there is no danger of distortion. More will be heard 
of this as industry realizes its potentialities 
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YOUR SMALL PARTS... 


degreased automatically—at lower cost! 


Designed for cleaning small parts, both ferrous and non- 
ferrous, in basket loads, the Detrex Gyro Degreaser elimi- 
nates the need for overhead hoists and does the work of 
conveyorized equipment costing twice as much. It occupies 
a small floor space . . . yet thoroughly and economically 
cleans up to 40 work loads per hour with a capacity up to 
50 pounds per basket. The Gyro Degreaser is automatic— 
your operator's time is free for loading and unloading. 


Work baskets are loaded through a door in the front of the 
machine onto a wheel-type rotary conveyor. Each basket 
passes through four cycles as illustrated above: (1) Load and 
unload; (2) Dwell; (3) Solvent cleaning; (4) Drain. Because 
the baskets remain in each position for a controllable time, 
the work is cleaned uniformly and solvent vapors are re- 
tained in the machine during unloading. 


The Gyro affords ideal working conditions and maximum 
solvent conservation since it will operate only with the loading 
door closed . . . all operations are totally enclosed and cross 
deofts are completely eliminated. When the loading door 


is opened, the machine is vented by natural draft away 
from the operator. 


Gyro degreasers are manufactured by Detrex in standard, 
steam-heated models for spray or immersion cleaning. The 
cycle time is variable to suit the requirements of the work. 


Detrex, the originator of modern solvent degreasing, also 
builds many other types of standard and special purpose 
degreasers. An experienced field engineer will survey your 
needs and make recommendations without charge or obli- 
gation. For information write today to Detrex Corpo- 


ration, Box 501, Detroit 32, Michigan. - 


CORPORATION 


“DEGREASERS DEGREASING SOLVENTS WASHERS 
& EMULSION CLEANERS DRYCLEANING EQUIPMENT 
PHOSPHATE COATING PROCESSES) 


For Better, More Economical Cleaning Use PERM-A-CLOR, The Original Highly Stabilized Decreasing Solvent. 
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Vapor Degreasing with’“TRICLENE’D 


(TRICHLORETHYLENE) 


Cuts Metal Cleaning Costs... Boosts Production 


WHERE SPEED AND ECONOMY are essential in metal 
cleaning, vapor degreasing with ‘“Triclene’”’ D meets 
top production demands . . . thoroughly removes pro- 
tective greases, quenching and lubricating oils, draw- 


ing compounds and other soil in one fast operation. 
Before Enomeling, / Time required for cleaning is usually less than one 


minute, and sections of all sizes, shapes and metals 
can be efficiently handled. Parts come out clean, dry 
Yn and warm—instantly ready for further processing. 
5 And vapor degreasing equipment is compact, inex- 
mu pensive to install and operate . . . is readily adaptable 
to manual, conveyorized or fully mechanized opera- 
Sefere Heat Treating Sefore Acsombly tion in metalworking plants. 
““TRICLENE” D is designed for vapor degreasing by the 
pioneer manufacturer of trichlorethylene. In wide use 
ae for many years, “Triclene’” D is fully backed by 
x Pictee Du Pont research plus the practical advice and assist - 
ance of Du Pont technical representatives. Here are 
@ Stable 
@ High purity j 
@ Rated non-flammable 
i @ Withstands moisture and heat 
@ Narrow boiling range 
@ Chemically neutral 
After Forming FOR FREE BOOKLET containing full information on 


vapor degreasing with ‘“Triclene” D, send the coupon 
below to: E. I. du Pont de Nemours & Co. (Inc.), 


DU PONT Electrochemicals Dept., Wilmington 98, Delaware. 
First in Solvents for | 
Please send me more information on vapor degreasing 


E. I. du Pont de Nemours & Co. (Inc.) 
including your free 20-page booklet. I am interested in 


Electrochemicals Department, Wilmington 98, Del. 
| 
| Name Position 
| 
| 
| 


cleaning products. 
us vat OFF Firm 
IBO® Street & No 


BETTER THINGS FOR BETTER LIVING... . THROUGH CHEMISTRY 
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Muskegon Piston Ring Co. 
Cuts Costs—Saves Space 
_ With G-E Plating Rectifiers 


STEADY PRODUCTION ASSURED BY RECTIFIERS 


The busy plating tanks at Muskegon Piston Ring Company deposit .004 
to .006 inches of hard chromium on about 20,000 piston rings every day 
enough chromium for the decorative trim on 10,000 automobiles! 
Muskegon has found that the complete flexibility of G-E metallic 
rectifiers helps maintain steady production—and cuts costs in many 
ways: 
FLEX(BLE UNITS. G-E metallic rectifiers occupy little space, and are 
easily adapted to plant layouts. They can be tier-mounted in a bank, or 
if plating operations are diversified over a wide area, separate rectifier 
units may be individually located nearer plating tanks served. As load 
requirements increase, additional units may easily be added. 


FLEXIBLE CONTROL. Units can be operated in parallel, series, or series- 
parallel to meet all requirements. Economical power costs are assured, 
since control does not utilize a rheostat. The d-c output of G-E metallic 
rectifiers is regulated by controlling the a-c entering the rectifiers. This 
means that power consumption is adjusted to the load at all times, re- 
sulting in substantial power savings. 

Moreover, long life and easy maintenance effect still further savings. 
These are only a few of the many advantages of using G-E metallic 
plating rectifiers. For further information, write Section 464-8, General 
Electric Co., Schenectady 5, N. Y. 


GENERAL ELECTRIC 


SAVES POWER. Convenient controls at tanks regu- 
late d-c output, by controlling a-c input. Thus, power 
is always adjusted to load requirements. 


EASY TO INSTALL. Space-soving units are tier- 
ted at Muskegon. No foundations are required. 
New units are easy to add when loods grow. 


EASY TO MAINTAIN, Electrician at Muskegon finds 
only an occasional dusting and on annual oiling of 
the cooling fan ore needed for maintenance. 
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OAKITE’S 43 YEARS’ 


in industrial metal cleaning and cleaning research 


provides the basis for the continuing development 
of tomorrow’s specialized Oakite metal cleaning 


and surface treatment materials for 


there are more 

than 90 different 

high quality, specially 
designed Oakite materials 
for cleaning 

a wide range of 

metals in connection 

with metal manufacturing 
or fabricating operations. 
On request, Oakite will 
gladly send booklets 
relating to your work. 
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the nation’s metal-working plants 


And, to meet your needs TODAY... 


Here, at Oakite, Engineering and Chemical Research are teamed 
up to assure a constant flow of NEW cleaning and related 
materials to meet today’s NEW production techniques in indus- 
try ... materials that are designed to lower costs, save time and 
improve results over the methods you are at present using. 


A dependable source of plant-tested 
cleaning materials and methods 
for civilian or defense products 


Thousands of plants today keep abreast of these NEW Oakite 
developments in materials and methods through Oakite’s Nation- 
wide staff of Technical Service Representatives. One of these 
men is near your plant. His help and experience are freely 
available without cost or obligation. 


OAKITE 


ar, gvic® 


OAKITE InC., St., New York 6, bey 
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WHAT’S AHEAD THE NEXT TEN 


Ex: WHITNEY is generally 
credited with being the first man to apply gages to 
insure interchangeability, although there is little 
doubt that gages, in one form or another, were act- 
ually in use for many years, perhaps centuries, 
before Whitney's time. These early gages, however, 
including Whitney's, were more in the nature of a 
“ample mating part, and their accuracy was entirely 
dependent upon the eye or sense of feel of the user 

The extraordinary skill of the early craftsmen is 
unquestioned, but it was virtually impossible for two 
men, working in different plants, to produce parts 
which would interchange 

The chief difficulty lay in the fact that there was 
no fixed standard of comparison, and while parts 
could be made to fit a gage in one plant, there was 
no way of insuring exact similarity with the gages 
in another plant. A standard yard had been estab- 
lished in 1558 and remained as the standard until 
1824. A new standard was set in 1855, and copies 
were accepted in the U. S. But even with these, there 
was no rehable method of transferring a measure- 
ment from a given standard to a workpiece, o1 
KUuarantee of accuracy of copies of the standard 

It was not until 1893 that Professor Michelson per- 
fected 4 means of positive measurement by light 
waves with the interferometer, and gave the world 
a standard without physical entity and unaffected by 
any natural conditions. By this means it has been 
possible to establish a standard meter accurate to 1 
part in 10 million 

Sir James Whitworth invented the “millionth” 
measuring machine in 1851, and Jos R Brown pro- 
duced the vernier caliper at about the same time 
The micrometer caliper and the Swedish gage block 
came into being before the turn of the century. 

All of these inventions and discoveries, however, 
remained largely in the realm of scientific curiosities 
because, at that time, few people were interested in 
measurements as small as a thousandth of an inch, 
and indeed, there were few machines capable of 
working to such close tolerances. As the technique 
of mass production began to develop, however, and 
as speeds increased, as greater automaticity was 
demanded, and as design engineers began to appre- 


ciate the vast possibilities inherent in precision 
manufacture, the necessity for precision gaging 
equipment became apparent 

World War I brought this need sharply into focus 
when armament components had to be made by con- 
tractors the width of a continent or an ocean apart 
It soon became apparent that there was a complete 
lack of uniformity between the standard of meas- 
urement of one company and that of another, and 
the Bureau of Standards was faced with the tre- 
mendous task of calibrating the masters of every 
individual armament contractor and subcontractor. 

It was here that the importance of the highly ac- 
curate gage block began to be really appreciated, 
and by the end of the war the principles of precision 
gaging were well established. Yet, even with this 
valuable lesson, industry as a whole was slow to ac- 
cept the advantages of dimensional quality control, 
and it was not until well into the 30’s that it gained 
any real impetus 


instrumentation 

Inadequate instrumentation is perhaps the great- 
est weakness in the modern metalworking field. In 
the chemical and petroleum industries, for example, 
scientific instruments represent a substantial pro- 
portion of the capital investment, and are rightly 
considered essential to successful operation. Un- 
fortunately, in Metalworking, instruments, as ex- 
emplified by high-precision gages, are frequently a 
secondary consideration, and are purchased only 
when no way can be found of doing without them. 

During the past decade there has been an increas- 
ing awareness on the part of the more progressive 
metalworking companies of the significance of in- 
strumentation, and it seems logical to assume that 
in the decade to come this growing trend will settle 
down into a permanent policy 

The rapid strides being made toward complete 
automaticity make it increasingly important that 
component parts be produced with the minimum of 
error, and mounting costs make it imperative that 
the human element be eliminated as a contro] factor 

The most pressing need is for an absolute standard 
of measurement in the shop. It is becoming more 
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YEARS IN 


and more evident that gage blocks, accurate as they 
are, are not going to be sufficiently precise for to- 
morrow’s measurements, and further developments 
may be expected in the application of light waves 
The current use of optical flats tends to be confined 
to the gage laboratory, but there are indications 
that this may eventually be mechanized and applied 
to production gaging. Visual observation of the light 
bands will probably be relied upon for some time, 
but there seems to be no serious obstacle to elec- 
tronic scanning which would permit the instrument 
to be adapted to automatic control. Light-wave in- 
spection applied to production parts will provide 
hitherto undreamed-of accuracy, and equipment for 
this is already under development. 

In this connection, an important advance has al- 
ready been made by the use of a new source of 
monochromatic light, Mercury 198, which gives a 
much sharper definition to the light bands than is 
obtained with conventional cadmium light. 

Major bottlenecks in many production plants are 
the inspection of incoming purchased parts, and final 
part inspection. Where close limits are involved, it 
is necessary to inspect thousands of individual pieces 

frequently with a whole array of gages—before 
they can pass to assembly or shipping. Moreover, 
this inspection shows the results, but not the cause, 
and even while the inspection is being performed, 
additional faulty parts may be _ produced. 
Furthermore, even 100° inspection may result in 
only 80% accuracy, depending on the parts and the 
type and class of inspection. 

To overcome this, statistical quality control offers 
a solution. Correctly applied and carefully per- 
formed, it will insure a minimum of 90 to 95% ac- 
curacy of finished parts, and it will be much more 
widely adopted in the immediate future. Statistical 
quality control, however, is not the final answer. It 
will detect, or predict deviations from a set standard 
and, if properly applied, will indicate where inac- 
curacy exists, but its operation depends upon the 
accuracy of the machines and gaging equipment em- 
ployed. As these improve, so will its effectiveness. 

Any increase in the accuracy of measuring equip- 
ment must, however, be balanced by a corresponding 
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ncrease in the ability of the machine tool to repeat 
This will lead, inevitably, to much closer cooperation 
between the gage builder and the machine tool 
builder, and may n turn, resuit in some form of 


automatic machine control, whereby a part will be 


tis made, and any inaccuracy will cause 
top the machine or make the 


necessary correction. We have the beginnings of 


inspected a 


the device to either 


uch a system on many internal and external 
grinders, but it will have to be carried much further 
before the push-button factory can become a reality 

Just what form these automatic controls will take 
will depend on the type of machine tool and the 
nature of the work to be performed. Automatic 
classifiers which segregate parts within, above, and 
below limits are already in common use, and it re- 
quires no great stretch of imagination to see these 
modified into automatic quality contro] instruments 
built into machine tools 


gaging methods 


Eventvatty, the inspection 
department, as it now exists in most production 
plants, may change completely, and gaging be per- 
formed by suitable equipment built as an integral 
part of the machine tool. This will, of course, re- 
quire the closest cooperation between gage and ma- 
chine tool builders. Some machine builders who 
have had experience in the field may turn to de- 
signing and making their own gaging equipment, 
but is more likely that most will purchase spe- 
cially designed components from recognized manu- 
facturers for building into their machines. This 
would pool the experience of both groups and avoid 
possible complications with patent infringements. 

The gaging may be performed in any of several 
ways. One method may be by direct measurement, 
instead of Go and No Go gaging, or the machine may 
be set to a master and so arranged that each succes- 
automatically compared with 
the master. In either case, any deviation from the 


sive part produced 


preset dimensions or from the master will actuate 
electric circuits to change the tool adjustment by 
the desired amount. Two successive adjustments on 
the same tool, or excessive adjustment, as might 
be required by a broken tool, would automatically 
stop the machine 

The question of economics also arises. Such fully 


Suitable counting mechanism with, perhaps, an 
electronic memory, could check the drift of size 
variation and indicate a need for machine correction 
With this, it will be possible to take finished parts 
jirectly from the machine, and eliminate final in- 
spection. For complex contours, the optical compara- 
tor may well be combined with photoelectric cells 
to perform a similar function 

One serious danger may result from this over- 
all increase of accuracy; namely, that designers may 
become intoxicated with a multiplicity of tenths, 
and may lose sight of the proper application of limits 
There was ample evidence of this during the last 
war, and it is quite clear that a broad educational 
program is needed. Production coordinating commit- 
tees already exist in some plants, but the practice of 
establishing complete accord between the design and 
production departments needs to be much more un1i- 
versally applied. 


automatic inspection equipment will necessarily be 
expensive, and while it could well be applied in the 
great, mass-production industries, it must not be 
forgotten that over 80% of our national metalwork- 
ing production is performed by relatively small 
plants. Obviously, therefore, conventional gaging 
equipment will not be discarded. It does seem prob- 
able, however, that some of the older forms will 
disappear, particularly for extremely close-tolerance 
inspection. 

Solid plug and snap gages, for example, represent 
a fairly heavy investment, both in first cost and 
maintenance. Many attempts have been made to 
avoid wear, including chrome plating, and the em- 
ployment of solid carbide, carbide inserts, glass, and 
synthetic sapphire. These have been fairly success- 
ful, but there is inevitably some wear and, in some 
cases, considerable risk of breakage. Latest develop- 
ment is titanium carbide, particularly for thread 
gages, and this may be the answer to the wear 
problem. However, a fixed gage is good for only one 
particular size, and a recent survey on plain Go 
plug gages showed that, although attempts had been 
made to keep to fractional sizes, there were over 
300 sizes between '%s and ‘4 in., that is, at the rate 
of 2600 per in. At 1 in. they were at the rate of 
1000 per in., and at 2 in. at the rate of 500 per in. 
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Increased use of gage blocks can be anticipated 
for genera] gaging work, rather than predominantly 
for calibrating other gaging equipment. New types 
of holders are being made available to facilitate the 
build up of groups of blocks to act as separators 
between caliper bars or for setting the height of 
scribing gages for layout work. Toolrooms will find 
these preferable to micrometers and conventional 
fixed gages for everyday work. And indeed, the 
growing trend toward closer tolerances is making 
gage-block accuracy imperative, both in construct- 
ing the tools and for inspecting the end product 


air and electric gages 


The solution seems to lie in wear-resistant gages 
of reasonably wide range, and air gages are the 
most likely answer. Air snap gages are already 
available with an adjustment range of about 14 in., 
and air plug gages will soon be obtainable with a 
1 16-in. range. In the near future, a range of as 
much as 1 in. may be anticipated. 

Even with wider use tending to reduce the cost, 
air gaging heads must necessarily be substantially 
more expensive than corresponding fixed gages but, 
with a wide range available, the total investment 
is considerably reduced. Against this, however, is 
the necessity of procuring precision masters for 
setting each size. Development work is proceeding 
on this, however, and at least one type can already 
be set to gage blocks. The speed and accuracy ob- 
tainable with air gaging would indicate a vastly 
increased use of this equipment. 

Electric and electronic gaging seems slated to 
advance along lines similar to air gaging, each hav- 
ing its own best field of application, and the two 
are also being combined to provide electronic am- 
plification of ultra-fine air gaging 

One of the most important developments of recent 
years has been the introduction of multiple-dimen- 
sion gaging with a single instrument. This has been 
applied to artillery shells, automobile cylinder blocks 
and crankshafts and, more recently, to checking as 
many as 26 points on jet engine blades. Such equip- 
ment must be designed specially for each specific 
job, but the advantages of checking all points si- 
multaneously, with only one handling of the part, far 
outweigh all other considerations. 

Many of these machines can be arranged for fully 
automatic operation, the work being fed by con- 
veyors or handling devices, and loaded and unload- 
ed automatically. 

Human vision and sense of touch still play a large 
part in inspection, and until these, the latter particu- 
larly, are eliminated, maximum speed and accuracy 
cannot be attained. Much is already being done. 
The ordinary micrometer and snap gage, for exam- 
ple, can be equipped with dial indicators to insure 
constant-pressure reading. But here again, the dial 
indicator itself is due for important improvements 

Before the end of this decade, new indicators will 
be available with guaranteed accuracy over the 
entire range, and with virtually pressureless opera- 
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tion. The familiar rack-and-pinion mechanism, 
with its inherent errors, may well be replaced by a 
metal reed, and the air gage with a ball contact has 
already entered the field. 

Surface quality inspection still leaves much to be 
desired. Visual or “finger nail" comparison with 
standard blocks depends too much on individual 
judgment and cannot be relied on when micro-inch 
readings are small. Other methods check only along 
a line, rather than over an area, and can give a false 
impression of the over-all surface quality. Worn 
or incorrectly shaped stylus points, and ineptness 
of the operator can also introduce faulty readings 

For the highest quality work, inspection by light 
refraction will probably find wider application, and 
fer somewhat coarser surfaces, air gaging offers 
great possibilities 

Visual inspection, as distinct from dimensional 
inspection, offers many interesting possibilities, 
Photoelectric circuits have already been developed 
for detecting color deviation and similar visual 
flaws, and it is not unreasonable to expect that this 
field will show important advances. Surface flaws, 


inspection outlook 


Dimensional quality control relatively 
recent development. 


Increased instrumentation greatest need 
in most metalworking industries. 


Measurement by light waves will find 
greater application, may be mech- 
anized, 


Closer cooperation anticipated between 
gage and machine builders, leading to 
incorporation of gaging equipment in- 
to machine tools. 


New machines may gage work automati- 
cally, eliminating final inspection op- 
erations. 


Solid Go and Not Go gages may disap- 
pear for production work. 


Air, electric, and electronic gages offer 
greatest field for future precision in- 
spection. 


New dial indicators are scheduled for 
early production, will have greater ac- 
curacy over entire range. 


Visual inspection will be mechanized. 


Many testing operations to move out of 
laboratory into shop . 
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nicks and scratches, and similar imperfections seem 
to offer the first step, but burrs should present no 
serious problem. Drunken and off-pitch threads 
could also be detected by optical or other non-con- 
tact inspection, as could external dimensions, but 
the problem of inspecting internal threads, with 
all their possible errors, still remains to be solved 

Control of coated surfaces offers a wide field for 
greater instrumentation. The thickness of the ano- 
dized coat on aluminum, for example, bears a direct 
relationship to the corrosion resistance, and while 
this can be regulated by time and current density 
in the bath, an accurate test is required to insure 
that the finished coat is actually of the required 
thickness. Recently developed equipment is now 
available to give instantaneous readings of thick- 
ness without destroying the workpiece, and 1s 
another example of the extent to which scientific 
instruments are gravitating from the laboratory to 
the shop 

The same holds true for painted and electro- 
plated coatings. The old methods of destructive 
testing are rapidly disappearing in favor of electri- 
cal instruments which can be applied by the opera- 
tor on the job 


gear inspection 

Most metal products are, or can be, inspected by 
the equipment mentioned above, but gears represent 
au somewhat special field. Over the past three- 
quarters of a century, gears have been improved 
enormously, as regards accuracy of tooth profile 
and spacing, and as the cutting equipment has 
been improved, inspection equipment has kept pace 

With the degree of perfection already reached, 
it is difficult to foresee where future improvements 
can be made, but there is no doubt that if still 
greater accuracy is demanded, appropriate inspec- 
tion equipment will become available 

It appears, however, that the next few years will 
see a substantial increase in the quantity of gaging 
equipment employed. The marked trend toward 
higher speeds in both machine tools and products 
carries with it a demand for less mass. This, in turn, 
results in higher tooth loading and makes over-all 
gear accuracy of much greater importance than in 
slower-speed equipment. Higher speeds also tend 
to bring about problems of vibration and noise re- 
duction. Here again, precision is a most important 
factor and, in addition to dimensional inspection, 
there will undoubtedly be a noticeable increase in 
the application of noise checkers 

The peculiar nature of the gear cutting operation 
does not seem to offer much possibility of automatic 
inspection and machine control combination, but 
equipment is already available for automatically 
inspecting tooth spacing, form, and PD 

Increasing attention is being paid to the effects 
of microstructure on the machinability of metals, 
and while it is to be expected that steel mills will 
eventually be able to furnish steels with a guaran- 
teed microstructure, there is, and will be. definite 


need for a rapid and accurate method of checking 
this. Photomicrography can reveal the structure of 
a minute area but, except by accident, cannot detect 
the presence of inclusions or hard and soft spots in 
a given bar of material. Ultrasonics may be the 
answer to this problem, or perhaps some form of 
magnetic inspection 

With fully automatic machines set up for maxi- 
mum speeds, a deviation of a few points in the 
hardness or structure of a single bar in a lot, or at 
some point within a given bar, might well disrupt 
the operation. And indeed, maximum production 
cannot be achieved until the problem of complete 
uniformity has been effectively solved 

There has been, in the past, too much emphasis 
on the Go and No Go system of gaging, and there 
are indications that the coming years will see great- 
er application of actual measurement to give a 
clearer picture of the condition of the work. 

The past 75 years have witnessed the change from 
“machine to fit’’ to ‘machine to gage,” but there is 
still a long road to travel before 100° interchange- 
ability and complete accuracy can be attained. At 
this stage, it is safe to say that the gage industry is 
ahead of its customers. Too many metalworking 
plants have failed to make use of precision equip- 
ment already available, and there are few indica- 
tions that, for the next ten years at least, metal- 
working progress will be hampered by lack of 
suitable inspection tools, to insure the degree of ac- 
curacy demanded of modern industry. 


testing 


Apart from performance testing, typified by con- 
ventional “run-in” operations, most testing has been 
confined to the laboratory and has been a fairly 
slow procedure. It seems certain, however, that many 
of the tests will soon be performed directly in the 
shop by the aid of greatly simplified equipment 
which will give fast and accurate results without 
the need for laboratory technicians. 

Probably the most common test now performed 
in the shop is leak testing. This is usually performed 
by charging the vessel with compressed air or gas 
and immersing it in a bath of water or light solvent. 
Leaks are then detected by observing the formation 
of bubbles. The method is suitable for average work 
but will not detect extremely slow leaks or fine 
porosity. 

A new development consists of a small hand-held 
gun that can be passed over the surface of the work 
and will detect leaks as fine as 0.00000001 cc per sec. 
The vessel is charged with air containing one of the 
rare gases, and the instrument operates by con- 
tinuously sampling the air on the work surface and 
passing it through a mass spectrometer. 

Increased accuracy of component parts is steadily 
making it less necessary to run-in mechanisms prior 
to putting them under full load, but actual perform- 
ance ratings will still be required. In this field, wider 
use of instruments can be foreseen, and less reli- 
ance on visual and audible inspection 
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quality control 


Qeaury control is both old 
and new—old in the sense that man for years has 
attempted to build to standards, new in that the last 
15 years has seen the introduction of techniques 
leading to plant-wide quality performance far su- 
perior to anything previously possible 

In the broadest sense, quality control includes 
every activity in the plant that reduces the number 
of defects produced. Equipment, tooling, and opera- 
tor skill, as well as production supervision, equip- 
ment maintenance, and product design, all have an 
important bearing on the ability of the manufactur- 
ing organization to meet specified quality standards 
While this has been recognized for many years, we 
recently have seen intensified management efforts 
to stimulate all parts of the organization to work to- 
gether in the interests of better quality at lower 
cost. This is based on the belief that no program 
of quality control can be successful without the co- 
ordinated cooperation of all who contribute to 
product quality at every step in the cycle 


everyone must work for quality 

It also is generally agreed that quality-minded- 
ness at all levels, and particularly in workers and 
supervisors, is essential to quality production. To- 
day, greater precision, higher speeds, and new ma- 
terials, together with widespread subcontracting 
and rigid specifications on material purchased by the 
Armed Services, have tremendously increased the 
need for effective control over quality 

Yet, pride of workmanship, characteristic of the 
artisans of years ago, is difficult to develop in the 
modern plant where men seldom are closely identi- 
fied with the work they produce. To overcome this, 
many companies are using educational programs, 
product display boards, plant papers, bulletin boards, 
and special promotional techniques to build quality 
consciousness throughout the organization. The 
philosophy behind efforts of this kind is nicely 
summed up by the slogan: “Quality must be built 
into a product; it cannot be inspected into it.” 

While quality is the result of cooperative effort, 
it is based on clearly defined quality standards and 
requires an organization directly responsible for 
insuring product conformance to standard. Quality 
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must be planned and administered and a major part 
of the task is deciding where, what kind, and how 
much inspection and control is required. Increasing 
attention now is being paid to organizing and plan- 
ning quality activities in metalworking plants 


objective is to prevent deflects 


In addition to the trend toward making quality 
everyone's job, recent years have brought about a 
major change in the attitude and approach of many 
of the men who are directly responsible for safe- 
guarding product quality. While the inspection 
function at one time was concerned primarily with 
detecting defective workmanship, in many plants 
today it also plays an important role seeking out the 
cause of chronic trouble and in aiding the manu- 
facturing group to find a solution to the problem. 
The emphasis now is on the prevention of defects 

Giving real impetus to this trend, which was in 
evidence in Metalworking as long as 30 years ago, 
has been the application to quality control of a num- 
ber of statistical techniques that permit much more 
effective use of dimensional readings in deciding 
upon product quality. Through these methods, as- 
sured levels of quality can be obtained at lower 
inspection cost than previously possible. 

Probably the most widely used of these tech- 
niques are machine-capability studies, process con- 
trol methods, and sampling inspection plans, in- 
cluding single, double, sequential, and other sam- 
pling methods. Through machine capability studies 
it now is possible to determine the tolerances that 
a machine can meet. Work can be scheduled to ma- 
chines according to their capability, avoiding the 
cost and waste of attempting to run jobs on ma- 
chines that are bound to produce a high percentage 
of rejects, no matter how skillful the operator 


process control is increasing 

Through process-control techniques, the trend of 
quality is known at all times. As quality approaches 
allowable limits, adjustments can be made to bring 
the machine or process back to safe limits before 
rejects actually are produced. Charts for averages 
and ranges, in a variety of types, are common on 
machine operations. A comparatively small sample 
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nine major trends in quality con- 
trol 
Widespread ical meth- 


ods of control 


More educational and training programs 
4. Greater emphasis on simpler techniques 
More process control in the smaller shop» 


Increased sampling by variables 


More production scheduling according to 
machine capability studies 


Acceptance of purchased goods on the basi- 
of sendor-supplied control charts 
Wider use of measuring instruments 

. Greater mechanization of control procedures 


on selected processes 


taken at periodic intervals gives sufficient data for 
a clear-cut analysis of a production run. In this 
type of control, actual measurements are necessary 

For assembly or other operations where quality 
may be decided by characteristics other than dimen- 
ional measurements, or where gages are of the 
“go, no-go” type, data can be used only in p, np, or 
c charts. p charts, for example, can be made on 
oldering operations where the product is either good 
or bad. While they are less helpful than charts for 
averages and ranges, they do indicate the trend of 
quality on the operation, and they are very useful 
to indicate to management when quality on any 
operation is falling and requires improvement. This 

true regardless of whether the fault lies with the 
operator, the material, or some other influencing 
factor 

For complex assemblies, such as wiring harnesses, 
where there are many chances for a defect, yet the 
percentage of any single defect would be small and of 
little value as a quality indicator, c charts often are 
employed. In this case, the number of defects is re- 
corded and used as a direct indication of the quality 
level. This warns of any need for corrective action 


sampling plans 

For inspection of incoming material, sampling plans 
are widely used. They also are found in the produc- 
tion areas of many plants for determining whether 


work is good enough to be passed on to the next 
operation. While attribute sampling was the first to 
be used, sampling by variables now ts increasing in 
popularity. For attribute sampling, single, double, 
and sequential sampling plans are available, depend- 
ing upon the degree of refinement desired in the 
plan. In addition to the basic techniques, a great 
many variations have been developed to suit the 
particular needs of a given plant or of a specific 
production problem 

Particularly well-suited to high-production opera- 


I. 


tions, statistical techniques also can be applied to 
small-lot production. For example, on machine 
operations, charts with pre-set limits based on either 
desired or past standards can be constructed 


quality indicators 

To reduce the labor of manually computing con- 
rol data, and to give immediate warning of the 
need for corrective action, several types of quality- 
control instruments are available. One large manu- 
facturer, for example, controls quality in a high- 
production assembly line with the aid of a quality- 
control indicator in the general foreman’s office. 
Good pieces are counted automatically as they move 
down the line. Rejects are recorded by pushbutton 
operation. Instruments calculate the ratio and, when 
quality drops below the desired level, immediately 
warn of the need for corrective action. There is no 
time lag between inspection and interpretation of 
data. Any number of characteristics can be con- 
trolled, with one instrument for each characteristic. 

While this system is intended for contro] on lines 
where 100% inspection is employed, another type 
is suited to continuous sampling operations. The 
operator pushes buttons to indicate each piece in- 
spected and whether it has been rejected or ac- 
cepted. For any desired AOQL the instrument 
automatically indicates whether sampling or 100% 
inspection is required. There also are gages which, 
as work is measured, automatically print a dot on 
a chart strip. At the end of an hour such a strip is 
an excellent picture of the condition of the work and 
statistical limits can be applied to it easily. 


organizing for quality 

If properly applied, process control costs no more 
for inspection labor than the older methods of 
after-the-fact reporting. In fact, the consistently 
high standard of quality maintained with machines 
under process control often permits sampling tech- 
niques at final inspection and lower total inspection 
cost per piece. One large metalworking company 
that employs statistical control extensively has 
added only four people to the payroll for the specific 
purpose of handling the statistical features of its 
program. Offsetting this cost many times over, has 
been a steady reduction in inspection personnel and 
a large reduction in scrap and defective work 

In this plant, regular inspection personnel were 
trained to handle the simple calculations required in 
routine operation of the program, leaving the qual- 
ity-control engineer free to set up procedures on new 
work and to assist on troublesome operations. While 
the setup varies in different plants, division of func- 
tions on this basis is quite common. 

It also is considered good practice to train super- 
visors, tool engineers, and all who are directly 
concerned with manufacturing problems in the prin- 
ciples of statistical methods. While these techniques 
of themselves do not safeguard quality, they pro- 
vide the necessary data to guide those who know 
how to interpret them in operating a process suc- 
cessfully or in finding sources of troubles. 
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metallurgical control 


Ayorner phase of quality 
control that plays an important part in the operation 
of many metalworking plants is laboratory control 
over metallic materials. Chemical analysis, for ex- 
ample, must be closely watched in manufacturing 
parts that will be highly stressed in operation, such 
as bearings, gears, and engine components. Their 
reaction to heat-treatment is determined largely by 
the chemical composition of the metal from which 
they are produced. On work of this kind, material 
inspection often starts at the mill with a plant repre- 
sentative calling regularly to check samples taken 
from heats going through. At the plant, incoming 
inspection takes samples from every heat and sends 
them to the laboratory for checking. 

For chemical analysis, wet chemistry or specto- 
graphic techniques are employed. The latter are 
considerably faster (two or three minutes for a 
complete analysis) and are coming into greater use 
in those plants where volume justifies the expense 
of the equipment. Surface condition is checked by 
etching and visual examination. Seams show up 
and inclusions can be detected in cross-sections 


invisible defects 


To determine the interior condition of steel and 
a number of non-ferrous materials through lengths 
as great as 30 ft, ultrasonic testers also are coming 
into the picture. Cracks, voids, ruptures, inclusions, 
and intermediate defects can be located to depths 
beyond that possible with X-ray or gamma ray. 
This method also has good production possibilities, 
as it provides immediate response, complete operator 
safety, and can be installed in production lines 

For castings, forgings, machined parts, and weld- 
ments, magnetic-particle inspection is widely used 
for revealing invisible close-lipped discontinuities 
at or near the surface of the piece. By indicating 
cracks, inclusions, and pores, which may give rise to 
fatigue failures, this method is a valuable tool for 
quality control in forge shops and foundries, for 
process control in manufacturing departments, and 
for inspection of finished pieces. 

In processing, the critical point for control over 
metallurgy is the heat-treat department. Tests for 
hardness, case depth, and microstructure are rou- 
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tine. Rockwell, Brinell, or Shore hardness testers, 
as well as saws, grinding, lapping, and molding 
equipment for preparation of metallurgical sam- 
ples are found in virtually all laboratories. Micro- 
hardness testers also are used. Low and high-power 
microscopes and metallographs permit examinations 
for macro-structure and micro-structure. Without 
equipment of this kind it is practically impossible 
to check results and detect causes of trouble. 

The majority of shop metallurgical laboratories 
today are responsible, not only for control over 
production quality and for trouble-shooting, but 
also for setting up heat-treat procedures on new 
work and for improving existing methods. In addi- 
tion, in some plants, the shop laboratory also is 
responsible for tests and investigations to determine 
the best material specification for any given applica- 
tion. Work in these fields often involve some form 
of radiographic examination. 


x-ray techniques 


X-ray radiography, for example, is used for de- 
velopment work in welding, casting, forging, and 
plastic molding, and as a standard inspection pro- 
cedure in foundries and forge shops producing com- 
ponents such as aircraft parts and other highly 
stressed members. It also finds considerable applica- 
tion for incoming inspection of materials of the same 
type, and for weld inspection on critical items such 
as pressure tanks. The interior of assemblies also 
can be checked this way. For deeper penetration, 
gamma rays are used. 

Eliminating the need for film and relatively fast 
for internal inspection is fluoroscopic equipment. 
This is particularly well suited for light alloys, die 
castings, and plastics, and is primarily a production 
technique. X-ray diffraction, on the other hand, is 
chiefly a research tool, although it has had some 
application in Metalworking for predicting behavior 
of metals under various heat-treatments, and for 
identifying prior processing on solids or powders. 

Magnetic analysis equipment is another non- 
destructive method that is applied both for separat- 
ing batches containing material of two different 
specifications, and for process control in heat- 
treating. Variations in analysis and heat-treatment 
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are readily distinguished, as well as residual 
tresses, and to some extent hardness ranges 
While there are many plants today that require 
extensive laboratory equipment, there are a great 
many more whose metallurgical problems are pri- 
Chemical spot 


tests 


marily identifying material 
and hardness checks are widely used 


what's ahead 


For the future, radioactive isotopes show promise 
of development for gaging and other control ap- 
plications. There also is a very good possibility that 
X-ray techniques will be developed to determine the 
location of blow holes or other defects in material 


yarticularly castings, in relation to critical areas of 


Is THE over-all field of quality 
control, a tremendous expansion in the application 
of statistical techniques seems certain, While spec- 
tacular results have been achieved in a number of 
plants, we actually are only Just beginning to realize 
the benefits that can be obtained from these methods 
in Metalworking as a whole, There are many plants 
that now are only in the early stages of their pro- 
yrams, others have yet to start. 

Admittedly, there are problems to be overcome 
One of the most important is education. Super- 
visors, inspectors, and workers must be taught the 
usefulness of statistical tools. Undoubtedly, we 
hall see many more plants conducting in-plant 
training courses or arranging for personnel to ob- 
tain instruction at neighboring colleges 

In the smaller shops, considerable development 
can be expected, Many are vendors to the govern- 
ment and to larger shops. These customers invari- 
ablv have incoming statistical sampling procedures 
ind often require contractors to operate unde: 
control programs. In addition, much can be accom- 
plished in these shops with only one or two inspec- 
tors a ned to the control function. As returns 
are high for the investment required, more and 
more smaller shops can be expected to adopt con- 
trol techniques 

We also may see greater emphasis on the practical, 
imple side of statistical control. In many instances 
a great deal of information can be gained without a 


Is 


statistical techniques 


the part. X-ray on 35-mm film ts another good pos- 
sibility. Applications of ultrasonic and spectro- 
graphic techniques are expected to increase The re- 
cently developed technique of immersion testing, 
for example, has considerably broadened the field 
for ultrasonic methods by making it possible to test 
pieces with irregular surfaces. Cobalt C, already 
ised for radiographs of welds, also shows promise 

Changes in many of the basic metallurgical con- 
trol techniques are likely to be in the nature of im- 
provements in existing equipment and in refinements 
n internal procedures. The increasing attention 
being paid to the effect of microstructure on ma-~ 
chinability may well create a new field of analysis 
and control for metallurgical laboratories 


ingle mathematical calculation, Charts fot indi- 
viduals and frequency distributions are very in- 
formative and are easily understood by inspection 
and operating personnel 

In jobbing operations, machine capability studies 
can be expected to play a more important part in 
aiding scheduling, so jobs are run on equipment that 
; capable of the tolerances required Pre-calculated 
control charts also will be more widely used for 
small lots. Control limits, calculated from the draw- 
ing tolerances, will enable the operator to judge 
from the first two or three samples whether changes 
are needed in these setups to avoid defects. 

The future also will see process control charts 
required, and accepted, by the purchaser in place 
of inspection of the product in his own receiving 
department. From the chart information, the ven- 
dee will decide whether to accept the product or ask 
for an adjustment. Quality will be improved, and 
inspection costs decreased 

Application of data obtained through quality con- 
trol techniques probably will do much to bring about 
more realistic tolerances in product design. Data also 
can be expected to become of greate! value in esti- 
mating and planning through providing reliable data 
on variations in manufacturing operations. 

For the most part, the basic techniques that we 
have available today are adequate for the majority 
of shop problems. Refinements and additional varia- 
tions can be expected, however, to suit the particu- 
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lar condition of individual plants, or of tne process 
under study. Although advance techniques, such as 
tests of significance and analyses of variances, per- 
mit analysis based on scant data, they offer no real 
advantage in machining operations and are likely 
to be restricted to laboratory operations where ex- 
tensive sampling is either costly or impractical 


more sampling by variables 

Sampling by variables is expected to increase. Fo: 
the same protection as is provided by attribute 
sampling, much smaller samples can be used. Meas- 
urements required by this method also provide in- 
formation that may be of help in the solution of 
problems. This trend, together with process controt 
will require much wider use of measuring instru- 
ments in place of fixed gages. Control procedures 
also require accurate data which, in turn, will lead 
to gages of greater accuracy and sensitivity 

Although automatic machine sizing is bound to 
increase, this will not eliminate the need for statis- 
tical quality control. It undoubtedly will reduce 
statistical deviations, but will not eliminate the 
occurrence of assignable causes of erratic operation, 
particularly when sizing equipment itself becomes 
erratic. Statistical techniques already have been 
developed to confirm the correctness of settings on 
automatic sizing equipment. 


more mechanization of inspection 

In line with the general trend toward greater 
automaticity, it seems likely that there will be 
increased mechanization of inspection techniques 
and of control procedures. Already we have a con- 
siderable amount of automatic gaging and automatic 
sorting equipment. The extent of application of 
equipment of this type, and the extent of the 
mechanization of the control function will depend 
largely upon cost, service facilities, and type of 
product. The possibility of functional failure, es- 
pecially where human life or expensive equipment 
is involved, will add to pressure for equipment to 
eliminate errors inherent in manual inspection. The 
cost of disassembly, and the importance of lost time 
in the face of a shrinking manpower pool also are 
likely to bring about increased mechanization of 
both inspection and control activity as a means of 
eliminating human error. 

Most automatic size-sorting machines, at present, 
however, are merely mechanized “go, no-go” gaging 
which throws no light on the state of statistical 
control. To obtain sorting that also provides values 
that are useful for process control, there will be 
increased application of devices that size by a sta- 
tistically determined number of cells. This will per- 
mit statistical appraisal of the pattern of sizes ob- 
tained mechanically. Equipment of this type aiready 
is in use in the bearing industry. 

However, as a controlled process will produce 
pieces whose values form the bell-shaped normal 
distribution, the greatest number of pieces will fall 
at the mean, or within the first two sigma zones 
around it. If this results in rapid wear on the gaging 
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mechanism, it is likely that sizing by cells will be 
used only during the initial determination of the 
state of control and the natural limits of variability 
Once this has been done, sizing will be done by the 
simpler “go, no-go" method. Floor inspectors then 
will detect departures from the original standard 

To speed the analysis of values, sizing equipment 
undoubtedly will incorporate some method of count- 
ing the work that has fallen into each size classifi- 
cation. Count by weight, mechanical or photoelectric 
ccunters, or by punch-tape devices are al] possible 
It is doubtful, however, that automatic calculating 
equipment for determining the mean, standard de- 
viation, and spread will be included 


control by individual values 

Because of the nature of our present control-chart 
techniques, it is not likely that they will be 
mechanized. Actually, charts for averages and 
ranges are simply a convenient substitute for an 
organized distribution of values such as will be used 
in the type of automatic control previously men- 
tioned. The natural limits of variability, in conjunc- 
tion with the true process mean, is the cornerstone 
of the control-chart technicue. As all processes con- 
sist of individual values, and these can be used to 
provide control directly, it seems likely that attempts 
to mechanize control-chart techniques will cente: 
around individual values rather than averages and 
ranges. In equipment of this kind, there will be 
some loss in basic sensitivity to changes and trends 
and to process variability, but this undoubtedly can 
be overcome through proper training of personnel 
From this it can be seen that, while mechanization 
may cause many of our present techniques to disap- 
pear, statistical principles still will remain as a part 
of the new setup 

Electronic devices also are likely to play an im- 
portant part in any mechanization that occurs, in- 
cluding computing and control function 


economics will be stressed 

Actually, while mechanization undoubtedly will 
come, it probably will be a very slow development 
Thus far, relatively few manufacturers have shown 
any interest in the devices already available. While 
much is being done about push-button tooling, little 
attention actually has been given to mechanized 
quality control devices. Thus, while mechanization 
is likely to increase, it is not likely that it will be- 
come widespread during the next ten years 

As recognition of quality control as an engineering 
and human relations function becomes more wide- 
spread, there will be a trend toward higher profes- 
sional qualifications for quality control engineers. 
Recognition of the economic aspects of quality con- 
trol applications and production also will be stressed 
Although mechanization may be of great help in 
some plants and in some operations, man stil] will 
be needed for the interpretation of data. It will be 
through the efforts of trained quality-control per- 
sonnel] rather than mechanization that all available 
techniques will come to be used to best advantage. 
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For doing your job 
better... easier! 


Converts AGD 
Adjustable Limit 
Snap Gages to 
Dial Type 
Instruments 


8 Sizes Various 
Cover Range Sizes and Shock proof 
Graduations 


DIAL INDICATORS 


ADJUSTABLE LIMIT 
DIAL SNAP GAGES DIAL COMPARATORS SNAP GAGES 


Light in Weight 
Sensitive, Definite Check 


MASTER SETTING 
GAGES 
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DIAL BORE GAGES DIALIZERS 
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DUBO 
Pie PLUG GAGES 
ve Write for New Catalog C . 
STANDARD GAGE CO 
Inc. Poughkeepsie, N.Y. 
‘ee Lio 75th anniversary issue 
a> 


- 


® "Customers' rejections less than 1/50 of one per cent” 


@ "Saves from $3 to $5 per hour" - 
Photo Courtesy of Modern Corp., Detroit, Mich. 


Modern Corporation, Detroit, Mich., manufacturer of fine MODCO i 
cutting tools, says this about their new 30-inch J & L Comparator: ; | 


\ Modern Corporation's new 30-inch J&L P. 
Comparator has become the key instru- ay 
ment in the inspection of fine MODCO : ; 
tools. Its size enables the inspector vl 
to examine the complete contour of most 5 , 
tools, without transfer of reference 
points, and thus without the chance for Jones & Lamson Comparators guarantee 


human error to creep in. swift, sure QUALITY CONTROL— 
throughout your produc tion lines. Write for 
While the primary reason Modern No. Out of ou 


Corporation bought the Comparator was 
to promote inspection accuracy, it is 
showing an important cost saving: 
Every time the J&L Comparator is used, 
it saves from three to five dollars per 
hour, depending on the tool under 
inspection!” Springfield, Vermont, U.S. A. 

NAME 


eleven models will fit your needs. 


Please send 


This instrument is one of 14 J&L Comparators in the Modern Comparator Catalog No. 402-AM 


Corporation plant, and the largest. 


STREET. 
JONES & LAMSON MACHINE COMPANY COMPARATOR DIV. i 
Springfield, Vermont, U.S.A. e Dept. 710-AM city. 
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There’s @ Ferleral Dial indicator for every 
guging requirement — over BO different 
models,’ ranges, sizes, graduations, styles, 
Alse Dial indicator Gages in regular and 
apecial designs — for all dimension-control 
jobs; snap, hole, thickness, caliper, 


comparater, etc. 


FEDERAL Dimensionc!: 
© Greatest wth 


© Full 70" shows 
exget OF dimention: 
Ouily ong master 
Use sume plug @trovgh od work. 


Envy to set, 


Largest manufacturer devoted exclusively to designing and 
manufacturing all types of DIMENSIONAL INDICATING GAGES 
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AUTOMATIC 
ORTING 
wice, wire, High speed. cosplay wytomatic 
rods, theet, end continuous machine package, Sart into any 
is gaged and size-controtled or chert. 
recorded = and cui sections sorted. accord- Anything from diart, balls to whos’: 
iny to requirement: — ofl avtomatically. your sorting problem ? 
American Machinist e MID-NOVEMBER, 1952 Tt 3 ; 


: 
‘ 
> 
& 
ad 
— 


Quickly - Accurately 


REGARDLESS OF HOLE SIZES! —— ‘ 


_ 


{ ENTER-MIKE can produce, 


m thirty seconds, a direct reading within .0005 inch — without any figuring or intermediate 
reading — and without knowing hole sizes. Instantly ready for use on any combination of holes 
within its range — no set-up. 

A request on your letterhead will bring you a descriptive bulletin 


SORENSEN CENTER + MIKES, INC. 


264 KOSSUTH STREET, BRIDGEPORT 8, CONN. 


*TRADE MARK PATENTS APPLIED FOR IN U.S. AND FOREIGN COUNTRIES 
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Iblox 


= ‘A CARBIDE .GAGE 
WITH T ‘THE SAME EXPANSION AS STEEL 


LARGEST MANUFACTURER OF PRECISION BLOCKS 
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‘ 
The new material is a carbide of chromium and is identified 
it possible to use them under all types of atmospheric conditions. 
is built to give a lifetime of service = 4 
GAGE B LOC K S 12901 Triskett Rd., Cleveland 11, Ohio 
f 
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Inspection 


© That's why Fellows 


makes a complete line of 


recording instruments 


For examination of individual tooth 
elements Fellows provides electronic 
recording instruments of extreme 
sensitivity and rugged design. Most 
important...ALL SETTINGS ARE 
MADE WITH STANDARD GAGE 
BLOCKS between stops, eliminating 
computations or delicate adjustments. 
Explanatory literature is freely avail- 
able; send for it. 


The all-purpose ‘“‘Red Liner” is always 
the cornerstone of permanently re- 
corded inspection. It identifies, locates 
and charts (200X) all gear errors 
present. Inspection records on file put 
‘quality’ beyond argument between de- 
partments, or between manufacturer 
and customer. There is a ‘“‘Red Liner”’ 
catalog available... it’s yours for the 
asking, and will answer your questions. 
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A Complete Line of 
Dial Indicators and Dial Gauges— 


for 


@ For more than 50 years, B.C. Ames Co. has 
produced the highest quality micrometer dial 
indicators and micrometer dial gauges. That's as 
today as ever—and it's one reason why Ames 
cts are in such great demand why you 
have ro wait just a bit longer than you'd like for 
your order to be delivered 
As always, only the highese quality materials 
are used by the skilled craftsmen who build the 
fine line of Ames’ measuring instruments. The 
same high standards of precision inspection in 
sure that Ames’ gauges and indicators will stay 
right on the job 
Represented are some of the various microm- 
eter dial indicators and micrometer dial gauges 
built by Ames. They can be had to ASTM and 
TAPP! standards — or if you have a special 
measuring or quality control problem, let our 
engineering department assist you. We've made 
gauges for measuring such diverse things as 
primer charges and potato chips 


Write B. C. Ames Co., today 


a 
Mter. ot Micrometc 


the first 


PORTABLE 
superficial 
metal hardness 
tester! 


DIRECT READING 
ROCKWELL 15 N SCALE 70-95 


. . . based on the some revolutionary ERNST 
principle as the famous ERNST portable test- 
ers being used in thousands of top-rated 
metal producing and fabricating plants. 


WRITE NOW FOR FREE BOOKLET ET 330 
OR DEMONSTRATION IN YOUR PLANT OF 
ANY OF THESE ERNST INSTRUMENTS 
Rockwell “A” Scale Rockwell “15 N” Scale 
Rockwell “B’ Scale —_Brinell Low Range 
Rockwell Scale Brinell Medium Range 
DISTRIBUTORS 


portable metal 
hardness testers 


ws 


NEWAGE INTERNATIONAL, INC 


235 East 42nd Street. New York 17 NY 
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DIAL BORE GAGES 


SMALL SIZES 
WITH .000! INDICATOR 


LARGE SIZES 
WITH .000! INDICATOR 


DIAL SNAP GAGES 


SELF ALIGNING NO 
SKILLED OPERATOR 
NEEDED 


oy 3 DIAL GROOVE GAGES 
| WITH CENTRALIZERS 


DIAL GROOVE 
LOCATION GAGES 


4 DIAL PITCH 


DIAMETER GAGE 
SELF-ALIGNING 


PLUG & RING GAGES 
STEEL, CARBIDE 
AND CHROME 


AJOR NILCO PRODUCTS: 


CATALOG “M” AVAILABLE ON REQUEST 


ILSSON GAGE CO., INC 


TO CHECK: 


INTERNAL DIAMETERS 3/16-1" 
INTERNAL DIAMETERS 1|"-12" 
(OR LARGER UP TO 40") 


Fastest setting dial bore gage 
3 point alignment, 2 pt. gaging 


TO CHECK: 
OUTSIDE DIA. FROM 0” TO 48” 
IN STOCK) 


NUMEROUS MODIFICATIONS 
INCL. FOR CLOSE SHOULDER 
WORK 


TO CHECK: 
DIA. OF INTERNAL GROOVES 
AND RECESSES (FOR TRUARC 
AND O RINGS) 


TO CHECK: 
LOCATION OR DISTANCES OF 
INTERNAL GROOVES 


TO CHECK: 


PITCH DIA. OF INTERNAL 
SPLINES & GEARS 


(ROLLS REMOVABLE & 
INTERCHANGEABLE} 


TO CHECK: 


INTERNAL DIMENSIONS 


EXTERNAL DIMENSIONS 


POUGHKEEPSIE, N. Y. 
TELEPHONE 7980 


25 REPRESENTATIVES THROUGHOUT THE COUNTRY 
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for all standard and special meas- 
2 


Compounders of R’s in precision 
urements. 


MINNESOTA 


A complete line of measuring 
devices and micrometers... in 


stock and custom-created 


? 
4% 


GAGING 
EQUIPMENT 


I. Assures You Precision to the 
Finest Degree, — to Meet Your 
Most Exacting Requirements — 
Backed by the Name Supreme 
in the World of Measurement. 


e GAGE BLOCKS 
(JOHANSSON) and accessories. Short de- 
liveries. Inspection and reconditioning service 
available at our plant 


INTERNAL INDICATORS 

(or inside measurements. 155 to 24 inches) Scale 
range plus or minus .001 graduated to .0001 and 
minus .020 graduated to .0001 


MIKROKATOR 


(Amplifier — for outside measurements) Gradua- 
tions .0001 to .000002 or .001 M to .0002 M 


OTHER JOHANSSON PRODUCTS 


Micrometers, Snap gages, Extensometers, Dyna- 
mometers, Hardness Testers, Surface Finish In- 


dicators 


Write for Literature 


10641 Haggerty Ave., Box 4086 Northeastern Station, Dearborn 1, Mich. A Division of Swedish Gage Co. 
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The greater the pressure for production, the greater your 
need for positive means to maintain quality 
standards at new high production rates. That is why Brown & Sharpe 

Measuring and Testing Equipment offers such timely 
advantages today. It is especially designed to minimize 
human error and time loss—“Productioneered” to maintain 
precision checks on quality at top production-line speed. 


Brown & Sharpe 


|BS 
Quality 
Control q 
Equi 
Pment 


Brown & Sharpe 
ELECTRONIC MEASURING EQUIPMENT 


With this ultra-modern Brown & Sharpe Electronic Measuring Equipment, small parts 
inspections and gagings can be performed at highest speeds with h error 
practically eliminated. This equipment measures by .0001” to .00001” . . . amplifies 
gage measurements 1800 to 18,000 times . . . enables operators to read 
ten-thousandths as easily as inches—as fast as parts can be handled. 


The Amplifier is unique. Its true linear response makes possible precise calibration. 
Seporate from the measuring unit, it also eliminates temperature drift 

trouble by isolating the heating elements. The Externai Comparator (right, above ), 
range 0 to 4”, has simplified setting, adjustable measuring pressure, 

diamond gaging point and other features. 


SPECIAL-PURPOSE 

ELECTRONIC GAGING EQUIPMENT 

Tremendous savings often moy be effected in 

SIGNAL LIGHT ATTACHMENT ELECTRONIC CALIPER GAGE HEAD CARTRIDGE 

tor tached to the Brown & Shorpe Am se with the wo Shorp ‘ mut for use with 

slifler, this heme saving device instantly ines ermits pre Can be mounted in your designed and 

light or fiatures fo perform many Provision may be made for gaging thickness 
bench, in moc specia! jobs ength, angie, poraillelism, diameter, taper or 


ombinctions of dimensons 
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Among many accessories, 


avoilable in sets or 


Holders, Triangulor 
Straight Edges, Center 
Points and Scribers, 
Sine Bors, Jaws and 
Foot Blocks. 


Brown & Sharpe 
JOHANSSON GAGE BLOCKS 


Precision Jo-Blocks enable prompt, 

easy detection of any wear or incorrect 
setting in gages that might cause high 
rejection rate. With them, mass-produced 
parts can be held to specified tolerances 
with minimum time-loss for checking or 
resetting of gages. 

In addition, Jo-Blocks serve as reliable 
master laboratory standards for speedy, 
accurate setting of work standards and as 
positive guides for accurate layout and 
set-up work. Made in 3 guaranteed 
eccuracy standards: +.000002”", 
+.000004”" and +.000008” per inch. 
Sold as single blocks or in sets. 


Main live 
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NEW MICROMETERS 


The ease of handling, clarity 
of reading and dependable 
accuracy of Brown & Sharpe 
Micrometers help prevent high 
rejection rate under stress 

of stepped-up production. 
Features include simplified 
adjustments, one-piece stainless 
steel spindle with hardened, 
ground threads, long-wearing 
carbide measuring faces. Wide 
range of types and sizes. 


VERNIER TOOLS 


Machine divided gradua- 

tions with cut (not etched 
lines, make accurate 
matching of graduations 
simpler, easier, faster 

On Brown & Sharpe Vernier 
Calipers, Height Gages, 
Depth Gages and Gear 
Tooth Verniers. Wide 


range of sizes. 


DIAL TEST INDICATORS 


Permit quick, easy accuracy 
checks for flatness, concentricity, 
run-out and many other 
relationships, with minimum loss of 
time or disturbance of work. 
Especially valuable to set-up men, 
machine erectors, inspectors 
and toolmakers. Styles range 
from small attachment types to 
the super-rigid type, with 
individually clamped adjust- 


ments, shown here. 
WE URGE BUYING THROUGH THE DISTRIBUTOR 


Brown & Sharpe 


Milling Machines . Grinding Machines . Screw Machines + Cutters . Machine Tool Accessories 
Machinists Tools + Johansson Gage Blocks + Electronic Measuring Equipment + Permanent Magnet Chucks + Pumps 


BROWN & SHARPE MFG. CO., PROVIDENCE 1, R. 1., U.S.A. 
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WRITE FOR MPLETE INFORMATION 
N ANY OF THE BROWN & SHARPE 


As machining speeds go up .. . as 

cuts go deeper . . . as finishes get 
finer - setup and inspection take 
an ever larger percentage 


of total manufacturing time. 


To knock this pair down, Taft-Peirce 
has developed many unique gages 
and set-up tools. They are part 

of a complete line of production and 
inspection tools designed to cut 
corners without sacrificing accuracy. 


Taft-Peirce engineers are experts on 

their application — can show you 

“ where and how to use them. Why not 
investigate today.,And ask for 
your copy of the new Taft-Peirce 

Handbook for the complete 

story on these and many more items. 


T-P COMPAIRATOR — Most versatile 
air gage available. Can be used for any 
type of production measurement from 
simple diameters to complex multi- 
dimensional checks. 


T-P SUPERPOWER MAGNETIC CHUCKS — 
Sine Angle Chuck above is typical of 
wide range of Taft-Peirce Chucks. . . 
built to give more holding power, to 
simplify tricky set-ups, and assure 
greater safety. 


T-P PRODUCTION & INSPECTION TOOLS 

Duplex angle irons, cylindrical 
squares, and V-blocks are examples of 
the complete line of precision tools 
available at Taft-Peirce. 


T-P SORTING MACHINES — Today's 
fastest method of inspection: They 
automatically check many different 
dimensions . . . reject faulty parts .. . 
or sort them into size categories. 


THE TAFT-PEIRCE MANUFACTURING COMPANY 


WOONSOCKET, 


RKODE ISLAND 
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Westinghouse Instrum 
to measure voltage 


E 


Because 
—a wider choice of instruments offers you . .. greater latitude in product design 


... the answer to more precise control of a process . . . an opportunity to boost the 
eficiency of plant facilities. 


the proper instrument 


Whether you want to measure amperes, volts, watts, vars, frequency, power factor 
or synchronism—you can always get the right instrument when you specify Westing- 
house. It's the most complete line of electrical measuring instruments in the industry! 
The line also includes many types to measure position, time, temperature and speed. 


properly engineered 


For any instrument application, you want sustained accuracy . . . easy readability. 
Westinghouse designs are the result of over 60 years of instrument engineering 
aimed at giving you the ultimate in these essentials of fine instrumentation. The 
performance of all Westinghouse Instruments meets ASA Standards. 


properly applied 


= 

. . . . . 

You save engineering time and expense . .. gain more effective use of instruments 4 
when you have manufacturer's assistance in their application. A team of highly 

trained Instrument Application Engineers is available to work with you in apply- 4 

ing all Westinghouse Instruments. is 

4 


registers an advantage for you! 


The experience of a large eastern manufacturer provides an example. By applying 
standard Westinghouse GY-40 Recording Wattmeters to predetermine load on 
mixers, they obtained a 15 percent saving in mixing cycle time! A typical pay-off 
when the proper instrument, properly engineered is properly applied! Next time, 
specify Westinghouse! J-40418 


— 


The extensive coverage of Westinghouse 
voltage Measuring instruments is further 
emphasized by the fact that there are 36 
different instruments just to measure d-c 
millivolts 


For complete information about all West- 
inghouse Instruments, wire for Booklet 
B-4696. Address: Westinghouse Electric 
Corporation, P. O. Box 868, Pittsburgh 
30, Pennsylvania. 
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Actual Sizes 
TYPES TYPE8 TYPE-15 


LECTROETCH 


VICK ACTING 


METAL MARKING UNITS 


© This new, amazingly easy to operate, 
marking unit is used primarily for in- 
spection and identification marking. 
It also enables you to place similar 
small designs in normally inaccessible 
positions on small metal parts and to 
mark tools and production parts. 
Operation is extremely simple — al! 
that is required of the operator is to 
fill the unit with the proper Lectroetch 
Electrolyte, insert the button stencil, 
plug into the Lectroetch Power Unit 
and proceed with marking. 
Advantages include—no corrosive acid 
used — no destructive fumes — leaves 
no rough edges—mating surfaces can 
be wrung together—no distortion of 
work—no magnetic action. 


Stencil Buttons are available in three 
standard sizes. These buttons, bearing 
generally accepted Inspection Symbols, 
while made specifically to your order, 


LECTROETCH Company 


14925 ELDERWOOD AVE. - E. CLEVELAND 12, OHIO 


are furnished by the Lectroetch Com- 
pany at short notice. Special Stencil 
Buttons carrying special markings will 
be made to order. 

Write for bulletin and see how easily 
and quickly metal parts can be per- 


SECURITY CONTROL. 1. Construction of 
Button Stencils by unauthorized per- 
sons is impossible without special 
equipmert. 2. Since inspector's marker 
must be used at a Marking Station 
equipped with Lectroetch Power Unit, 
deliberate security violation is next to 
impossible. 


rHe KING 


HARDNESS TESTERS for AL 


PORTABLE 
BRINELL 


1. Bri- 


TIPS ~ continued 


that’s important; it’s what you use. 


Information is of no value unless 
it serves a purpose; even the Quiz 


Kids get paid for what they say, 
not for what they know—and don’t 
say. 


Shop tools are the property of 
the shop; you are only the custodian. 
Don't borrow them for home use if 
you're not willing to have your men 
borrow them for the same purpose. 
And count to ten before you lend 
them to anyone outside the shop— 
whether or not he’s your boss. If 
they're ruined, it's still your fault. 


Ii you hire a company employee 
to do a personal job for you on his 
own time, do it privately—and pre- 
ferably outside the plant. Such deals 
always start rumors—of favoritism, 
apple polishing, or what have you. 


Saving for a rainy day is a sound 
idea, but don’t save too long or too 
much—even an umbrella rots from 
lack of use. If you're saving obsolete 
dies and machines for possible ap- 
plication, don’t save ‘em too long or 
save too much. The mills need scrap, 
and you're losing money in storage 
space and rust. 


An executive can't afford to be 
too much of a specialist. Special 
skills can be hired, but a good execu- 
tive is beyond price. 


Success in big things is supposed 
to be made up of success in many 
little ones—but don't be so busy 
making a success of the little ones 
that you forget the big ones. Re- 


| member the old saw about not seeing 


the forest for the trees. 


Ti someone calls you a fool, think 
it over. He may be right. 


Sometimes a job looks hopeless, 


ti isn’t whzt you read or hear 


nell Testing. Particularly adapted for 
use on Castings and Forgings. 


but try it anyhow. It’s far better to 
try something, and fail, than not to 
try, and succeed. 


Puts an actual lead of on 10mm ball. 
Threat, 4” deep 

Gap. 10" high. 

Weight, 26 


Can be used in any position—even upside 
down 


ducks”—the men that 
don't fit the pattern—are also the 
men who don’t think like the rest. 
They'll give you trouble, but they'll 
usually also give you ideas. Barn- 
yard ducks conform readily to rules, 
but end up in a pot. 


Equality accurate as portable or stationary 
pment 


Test head removable for testing larger pieces 
beyond the capacity of the standard base. 


ANDREW KING 


Rox 606), Ardmore, Pa. 
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Read Many Measuremen 
by a Quick Glance at 
the Float Graph (“Airechart”) 


Each individual measurement is indicated by the position of 
a float in its respective Precisionaire column. 


The float positions form a characteristic pattern similar to a 
graph. It's actually a quality control chart. The inspector 
sees at one quick glance whether the work port can be 
passed or should be rejected, and for what dimensions. No 
eye strain, no close concentration, no figures to remember, 
no contusion of multiple dial faces with the “Airechart.” 


Standard Precisionaire column instruments are made with 
one, two, three, four or five columns. Special Precisionaires 
can be built to include from 6 to 30 or more columns 
depending on the ber of di i to be checked. 


For complete details on simultaneous multip! ements 
with the Precisionaire, call your local Sheffield representa- 


tive, send prints to us or write for Bulletin CTP-491. 


Shellield 


DAYTON 1, OHIO, U.S. A, 


GAGES MEASURING INSTRUMENTS TOOLS * CONTRACT THREADING TOOLS 
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48-HOUR 
DELIVERY 


ON STANDARD 
MALE 
LL THREAD GAGES 
And most standard thread plug 


g2ges Gre on our shelves for even faster shipment. This includes 
all sizes, from 0-80 NF to 1'4"-6 NC, class 2 and 3, in stock. 
How can Perfex maintain quantity stocks of all these popular 

sizes? It's simple: we've expanded our plant and facilities, added 
more and more fine thread grinding and checking equipment and 
increased our force of skilled gage-makers in order to assure 
you of complete service. Now we're ready to prove the quality 
of our work and prove it to you today, not in six weeks! 

: Remember Perfex for your gage needs—thread plugs, 
thread rings, specials from the smallest up to giants. Perfex is 

represented in all principal industrial areas; please write for 

copy of new catalog and name of the Perfex man nearest you. 

He's as close to you as your telephone. 

Perfex also manufactures the "Tangi-Matic™ 

angle-tangent-to-radius wheel dresser. 


PERFEX GAGE & TOOL CO. | 


124 Avery Street * Mt. Clemens, Michigan 


Obvlique reys mote 
seretches end de- 


inspection of large surteces, engines, ete. . 
WRITE POR KAUSTRATED POLOER 


GEORGE SCHERR CO., Inc. 200D LAFAYETTE ST.* N. Y. 12, N.Y. J 


THE KOCH TEST INDICATOR 


1S THE ONLY TOOL MAKERS INDICATOR ON THE MARKET WITH TWO 
WORKING ENDS, FOR PRECISION WORK.ONE END TO TEST 
OUTSIDE SURFACES, THE OTHER INSIDE. 

WHAT EVERY 

TOOL ROOM 

TOOL MAKER 

OR MACHINIST 

NEEDS. 


Plunger moves away from, instead of against the 
lever, protecting delicate parts from sudden or 
excessive jolts. Each graduation on scale repre 
sents 1/1000" movement of plunge. $7.50 


Positive-Lock SURFACE GAGE 
Drawbolt has positive lock to prevent slippage 
Spindle. 9°x5/16 Block: 3! xl" with 
90° angle groove in bose Surface Gage is pre 
cision ground. $8.75 


Ask your dealer for these tools and buy through him 
if he connot furnish them, write to us 


ANDREW GENALES NYACK, N.Y. 
Tel. Nyack 7-2222 


TIPS — continued 


Ww hen a chain of jobs, or ideas, 
is going ‘round and ‘round in your 
mind, write it down. That will re- 
lieve your mind and probably solve 
the problem—thus killing two night- 
mares with one stone. 


MMoraie isn’t built in a crisis; it's 
built beforehand. The crisis only 
tests it. 


BR esearch is of two kinds, research 
to find the truth, and research to 
prove your point. The latter makes 
good sales ammunitoin, but is of no 
use in improving a process or a 
product. 


Orner things being equal, people 
do what's easiest. If you want certain 
rules followed, make them easier to 
follow than to violate. That may take 
ingenuity, but that’s what a boss is 
for. 


Orne old-time shop manager, tak- 
ing over from a tough and unap- 
proachable predecessor, changed the 
atmosphere completely by saying: 
“When you have a problem, come in 
and see me. There’s no frost on 
my doorknob!” 


Ii you're planning to introduce a 
labor-saving method that will dis- 
place men, and you know there'll be 
a kickback, get it set to go anyway. 
Then wait for “evaporation”—nor- 
mal quits and dismissals—to cut your 
working force to the newer, lower, 
level. There'll be no trouble—if your 
men trust you and the company. 


There's always a way. Remember 
the college that got a bequest of sev- 
eral hundred thousand dollars for a 
new girls’ dormitory—which the will 
stipulated must be surrounded by a 
20-ft wall. A smart trustee suggested 
the bequest be accepted and the dorm 
be built—with the wall in a 20-ft 
trench. That satisfied the will, yet 
met modern standards. 


Every time you try something 
new, somebody will call it “a danger- 
ous precedent.” Remember that 
everything new is either wrong or a 
dangerous precedent to the timid. If 
you let such reasoning sway you, 
you'll never do anything new. Only 
ideas that aren’t dangerous prece- 
dents” are the duds. 
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Totally enclosed, dirt and 
dust-proof “Zerominder” 
dial gauge 


Gripsel clamp screw for 

quick change and proper 

seating of penetrator 

Q All controls grouped con- 

veniently 

4) Enclosed, easy-to-reach 
variable speed dash pot 


Standardized weights 


5 Important "ROCKWELL’ Features 


You can be sure of the hardness of incoming metals and the various 
parts or products you ship to your customers if you use a WILSON “ROCK- 
WELL” Hardness Tester. Only in the WILSON will you find these five 
important features which assure accuracy and ease of operation. 

There are two types of WILSON “ROCKWELL” Hardness Testers . . . 
Regular and Superficial. They come in many styles with accessories for test- 
ing flats, rods, rounds, and odd shapes. For micro-indentation hardness 
testing, there is the WILSON TUKON. 


*Trade Mark Registered 


_ WILSON 
“ROCKWELL” 
and TUKON 


MECHANICAL INSTRUMENT DIVISION 
AMERICAN CHAIN & CABLE 


Dept. 10, 230 Park Avenue, New York 17, N. Y 


an 
| 
| 
sn AC co Write for information and let us make recommendations | 
“a | 
| 
FRADE 
WARK 
i 
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PRECISION 
INSTRUMENTS 


for the Most Exacting 
Requirements in 

Modern Tool Engineering 

and Production 


PASSAMETER OPTICAL DIVIDING HEAD 


Adjustable indicating snap gauge Scale reads to New model with precision scale reading to 10 sec. 
000! in. Range + .0035 in. Even pressure con- ef orc. Sturdy construction — usable on surface 
stantly maintained grinders and millers. New pre-setting device. 


ORTHOTEST 


Precision indicoting instrument. For 


OPTIMETER 


INTERFERENCE COMPARATOR 


An optical precision indicator for checking dimen- For absolute and relative measurements of gouge checking dimensions by comparison 
sions by comporison with a standord gouge. Scale biocks and similar f ports. Permits expansion to- with a standard gouge. Scale reods 
teods to 00005 in efficient di y ebove .00000) in. to .00005 in. Range + .004 in. 


CONSULT 
YOUR 
DEALER 


—or write for 
further information 
on these and other 
industrial measuring 

instruments. 


Optico! slit microscope. For gauging the form, 
depth and frequency of tool marks on mochined 
surtoces 


Exclusive American Representatives for Carl Zeiss, Jena 
ERCONA CORP. Scientific Instrument Division 527 Fifth Ave., New York 17, N. Y. 
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eny end oll of measurements, Ulir 

mein slide, to 200 


HIGH PRECISION INTERNAL GAGE 


‘REQUEST NEW BULLETIN NO. 


Procter & Martin Ce. Harelé Sundberg Toot & Co 
297 Frankiia Street € Seuare West 107th 
Boston, Mass 3. New York Chicage 28. 


MO 

WORLD ST VERSATILE 

ar 

4 ; 

COMTOR CO. és rarweit st., WALTHAM 54, MASS. 
Barwood & Company Gerald 8. & Co. Francis D. Huntington 

3137 North 15th St. 68 Clinton Ave 9101 Jeflerson Ave. 

Philadephia 32. Pa. wewark 5, Detroit 14, Michigan 

Delph Bosttier Lewie A. Gain L. Levis Walter on Severance Tests of Canada Gerhart M_ Cooke 

6625 Deimar Biv 1544 Spruce St. Fairview Park | 60 Front Street West 

St. Lewis 5, Missouri Berkeley, California 4594 st Torente, Ontarie, Los Angetes Coliternia 
Clevetand 26. Onie 
Engineering Sates Company. Pertwoed St. Heuston Tes. 1905 South Marweed. Daitas Tex. 


vibration analysis 


SIMPLIFIED 


with IRD’s new, portable, rugged, 
compact vibration analyzer 


\ ‘ 
\\A 
, The model \652 Graven is the first accurate electronic in- 
strument, rugged a ugh for p use, for the analysis, eval- 
gation, and cotreck of Ai combines a velocity- 
tppe—pickup strobosdop) and Mectronic circuitry with 
simplified direct readin s that wil] measure the ampli- 
\tude and frequency of Nibfation, Petect#the source and permit 
‘carrection in simple,/strdightforward steps. 

Vibratron meibtahance and, ptodyction os well as an 
fool that anyone can learn effectively in just 
@ few hows. It operates on 110v 60c curreht, and is so rugged 
‘that each cy" cartes an unconditional two year guar- 
artee against rating failure of every single part. 

The highly sensifive velocity-type pickup has \gm output of 
millivolts at 001 inch at\ 60 cps. As a balancing machine 
the Vibratron is effective inthe range from 500 to 40,000 rpm. 
Vibration emphtude readings\ore obteimable in full scale 
from 0001 ta_.T\inch \ \ 

The model_452 Vibratron is the\only mgching capable of 
performing vibration agalys}s abd j completed 
machines where all run in their 
own mountings. Write today for detaile 
demonstration in your own plant—no obligation of course. 


nternational 
Research and 
D evelopment corp. 


B36 


TOOLMAKER 


MICROSCOPE 


... PRODUCES 
HIGHEST PRECISION 
INSPECTION TIME, 


The NEW LEITZ DESIGN checks 
angular measerements in 


degrees and minutes. 
Contains all Thread Templates 
for U. S$. National thread 
profiles 6-80 pitch. 
Contains Radii 

from 21/64" te 13/16" 

by 1/64". Concentric 
circles from .010" to 
280" by .010" and one 
blank compartment. 


NOTE: TEMPLATES CAN BE OBSERVED 
IN 3 MAGNIFICATIONS: 10X - 20X - 30X 


BE SAFE — SEND FOR LATEST BULLETINS 


Uh CHE 


200-D LAFAYETTE ST.° 


¥ AST E RTOOLS FOR MODERNIZED 


MACHINING... 


MAHR COMPARATOR 


The MAHR Comparator includes the finest, 
most sensitive indicator ever made—but still 
entirely shockproof, thus assuring long life. 
Jeweled bearings. !t is outstandingly low 
priced for such high quality. 

®@ Easy readings to .00005" or better. 

@ 4° Measuring capacity. 

© 2” Lapped Table. 


MODEL 311 


FOROTAST| 


For Quick and Accurate Measurement 
of Inside Holes and Bores .. . 
@ Extreme Sensitivity 
@ 3 point contact with wall—olwoys concentric with bore 


@ Mokes possible measuring of toto! r: of bores from '4" to 15° 
dia. You con measure with one indicator and only seven measuring 
heads for different ranges 

@ Can be used with any indicator, 001" of 0001” 
with or without indicetor 


Available 


Write us for complete information! 


KARL A. NEISE | 


New York 16, N. Y. 
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Selections from 
TIPS for TOP SHOP MEN 


Every so often somebody is go- 
ing to put one over on you. Don't 
spend too much time worrying about 
it; remember there are over 150 
million other Americans who have 
never done you dirt. 


The old Army slogan, “If it 
moves, salute it; if it doesn't, pick it 
up; if you can’t pick it up, paint it,” 
can well be adapted for plant use by 
changing “salute” to “guard” and 
“paint” to “oil”. 


Nanbotage is a greater potential 
danger for most plants than bombing. 
Have you taken any precautions to 
guard against it? 


Color and language are not the 
only criteria of a man’s ability. Some 
refugees are skilled mechanics, for 
example, and hate the same things 
Americans hate. Somebody in World 
War II said the way to tell a man's 
potential is to look for a ligat in his 
eyes. Dull eyes usually go with dull 
wit or dulled ambition. 


There's an old saying that “If you 
want to be big, you've got to look 
big.” Nobody likes a fourflusher or a 
pop, but everybody has been trained 
from childhood to expect a leader to 
look like one. Company policy can’t 
earn respect on the major things 
either, if it is small on the minor 
things. Don’t make your company 
look small. 


Bt isn’t what ability you hare that 
your employer pays for—it's the 
ability you use. 


ir you call aconference on a prob- 
lem, don’t stymie it by presenting 
your solution at the outset. State the 
problem fully, clearly, and without 
bias. Ask for suggestions and don’t 
interrupt or object while they're 
being given. Then ask for discussion. 
Only then make your decision—and 
if you can’t decide, ask for further 
study and set another definite meet- 
ing date. Meanwhile, don’t fret or 
worry over the problem: you'll only 
make it harder to solve. 


FOR THE 
AUTOMOTIVE and 
_ Heavy Construction 
Equipment 
Industries 


Two thousend transmission shofts per doy ore 
easily and dependably tested for hidden internal 
defects with o Sperry Reflectoscope. 


WHERE PARTS 


MUST NOT FAIL 


THE 


ULTRASONIC 


REFLECTOSCOPE 


PROVIDES FAST, DEPENDABLE 


100% TESTING 


AUTOMOTIVE INDUSTRY: A dongerous occi- 
dent covsed by the failure of on important 
port would seriously d ge the rep of 
an ovtomobile monvfacturer. For this reason, 
the Molloy Manufacturing Company of Detroit 
— producers of COLD FORGED steel transmis- 
sion shofts for two major automobile corporo- 
tions — rely on Sperry Reflectoscope testing to 
liminate the possibility of hidden defects in 
their product. 

HEAVY CONSTRUCTION EQUIPMENT: The 
“Tournarocker”, manufactured by G. LeTour- 
neov, Inc. of Peoria, is o powerful, high-speed, 
materials-handling machine thet con carry 18 
tons fully loaded. Capable of traveling ot 35 
mph. it is extensively used wherever huge 
emounts of material must be moved. As any ports 
failure on-the-job would, obviously, be danger. 
ovs ond cause costly delays, the le Tourneou 
Company looks to Sperry Reflectoscope testing 


to assure that nothing but defect-free axles, 
Mrthe metol or in the weld where the gears and kingpins are incorporoted in the 
“Tournarocker”. 


A huge kingpin is tested for flows 
through its entire length 


Service. 


SPERRY PRODUCTS INC. 
100 SHELTER ROCK ROAD 
Danbury, Connecticut 

REPRESENTATIVES IN PRINCIPAL CITIES 
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Learn how you con reduce testing costs and improve quality control in ) 
your plent. Write tedey fer complete information about the Sperry : re 
Reflectoscope . . . for sale, or for lease. Ask about Sperry’s day to day 
Testing 
Sperry 


It’s time we got working mad! 


Ass we listen to the latest insults from 


Moscow, we're likely to get fighting 
mad. 


Instead, we'd better use our heads 
and get working mad. 


It is clear by now that Stalin and his 
gang respect just one thing—strength. 
Behind the Iron Curtain they've been 
building a huge fighting machine 
while we were reducing ours. Now 
we must rebuild our defenses—/fast. 


As things stand today, there is just 
one way to prevent World War III. 
That is to re-arm—to become strong— 
and to stay that way! 


This calls for better productivity all 
along the line. Not just in making 
guns, tanks and planes, but in turn- 
ing out civilian goods, too. 


Arms must come first. But we must 
produce arms at the same time we 
produce civilian goods. 


We can do this double job if we all 
work together to turn out more for 
every hour we work—if we use our 


ingenuity to step up productivity. 


All of us must now make sacrifices 
for the common good. But we're 
working for the biggest reward of all 
—peace with freedom! 


FOR A FREE COPY OF “THE MIRACLE OF AMERICA” 
MAIL THE COUPON to Public Policy Committee, The Advertising 
Council, Inc., Dept. B.P., 25 West 45th Street New York 19, N. Y. 


Name 


Address... 


McGRAW-HILL PUBLISHING COMPANY 
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THE BETTER WE PRODUCE THE STRONGER WE GROW 
ER 
| 


Send Today for 
this Brochure — 


on.. 
NATIONALLY ACCEPTED 


TESTING 


MACHINES 
BRINELL 
¥ DUCTILITY HE'S HAVING FUN! 
V COMPRESSION | HIS SPLINE GAGING TROUBLES 


OPTICAL MASTER INSPECTION 


¥ UNIVERSAL The failure of splined parts to assemble mevowTE cHecKen 
properly or to interchange, and the re- 
Vv TRANS VERSE sulting high rate of scrap had been a 


MASTER GEARS 
constant worry for many months. So he 


¥v HYDROSTATIC called on Vineo. A careful check was made 
Vv PROVING INSTRUMENTS of how splined parts were designed, manu- 


factured and gaged, then design improve- 
ond Speci Tasting Mochines bel to ments and a practical and efficient gaging 
Your SPECIFICATIONS program were recommended. This pro- 
| gram was accepted. Now his splined parts 
are interchangeable, meet all specifications 
and scrap is at a minimum. We can do the 
| same for you. 

VINCO CORPORATION 


9111 Schaefer Hwy. 
Detroit 28, Mich, 


PRECISIONDEX 


AIRCRAFT and COMMERCIAL 
GEARS 


ENGINEERING SERVICE FOR 
ABOVE PRODUCTS 


8837 Livernois © Detroit 4, Mich. 


Without obligation send me your brochure 
on testing instruments. Also special folders on 
following types (check your interest) 


Brinell Hardness Duetitity The finest in- 
volute, serra- 


t d 
Tronsverse C) Hydrostatic straight sided 
() Proving Instruments spline plug and 
NAME 


Attach coupon to your letterhead 


ond moll TRADEMARK OF DEPENDABILITY 


MILLIONTHS OF AN 
INCH FOR SAL 
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MEASURING WIRES 


The Van Keuren Gear Measuring System 
is generally accepted as the easiest and 
most accurate method of checking tooth 
thickness of gears, involute splines 
and involute serrations. Cotelog and 
Handbook No 35 contains complete in 

formation and tables for gear measure 

ments with wires 


GAGE BLOCKS 


The Conventional Rectangular Gage 
Block shown, 360 « 1.375", area 50 
sq. inches, is designed tor ordinary use; 
the Solid Square Master Block, 1'4" x 
114", 1.56 sq. inches, is designed 
for mony yeors service, and uncondi- 
tionally guaranteed against in 
excess of 0001" for 5 years. See Van 
Keuren Handbook for details. 


WIRE TYPE 
PLUG GAGES 


Made in all sizes from 010" to 1.000" 
diameter. Originated by Von Keuren 
Recommended materials 

High Speed Steel, in sizes from 010° 
to 050°; Chromium Alloy Tool Steel, 
in sizes from 051° to 1.000"; Hard 
Chromium Pilate, in sizes 016" to 
1.000", VK Carboloy, sizes from 016" 
to 500°’. 


OPTICAL FLATS 
ideal for ali kinds of flatness tests, 
checking parallel with el 
ot temperature errors. New Van Keuren 
Light Wave Measuring Equipment in 
cludes double-surtace fused quartz op 
ticol flats and improved monochro 
matic light of proved superlotive value 
and economy. See Von Keuren Hand 
book for complete information 


In the Van Keuren family of Precision Measuring Tools are included the world’s most 
accurate—toolls for checking to hundred-thousandths and millionths of an inch. Whether 
gage blocks, optical flats, plug gages or measuring wires are required, all will incorporate 


Ven Keuren quality. And mo commercially practical measuring tools are available today ; 
years for closer tolerance determination than those which ore being regularly and vy 


produced by Yan Keuren for everyday use in the metalworking industry. 
Should future precision standards demand even closer checking than is now practical, 


metalworking can look with confidence to Van Keuren pioneering ond leadership to 
develop and provide such measuring tools as may be required. 
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CALIBRATED 
STEEL BALLS 


Recommended tor the precise measure- 
ment of internal ennulor grooves ond 
for comperative meosurements of 
throcted worm wheels. Set shown (No 
8 23) consists of 23 sets of 3 each 
1/16 to 4” by 32nds ond 9 16 to 1” 
by l6ths. Are within 0003" of nominol 
size but ore calibrated accurate within 
25 millionths of on inch. VK Handbook 
gives complete details 


@ Microcaces 


Van Keuren Microgages hove been pop- 
ular for over twenty-five years because 
they provide a low cost means of secur- 
img occurecy in the shop to meet the 
demands of the inspection department 
These 7%" diameter gages are made to 
@ tolerance + 000012" —.000008"’. For 
Stondard sets, see Cotalog No. 35 


THREAD 


MEASURING WIRES 


Available for every purpose—tor worms, 
splines, gears, standard and special screw 
threads. Illustration shows .2574" di- 
ameter Flush Wires in o 29° worm hov- 
ing 2 threads per inch. For multiple 
start worms hoving leac angles greater 
then 5°, see VK screw thread tables in 
Handbook which gives Exact Best Size 
wire and exact measurement over the 
wires. VK Thread Measuring Wires are 
standard everywhere 


TAPER INSERT 
PLUG GAGES 


Von Keuren Taper insert Pi Geaes 
Gre furnished in Class XX, X, Y, ond Z 
eccuracies. They ore available .n sizes 
up to 2.510" diameter in both alloy 
too! steel and in Von Keuren precision 
hord chromium plate Mode to AGD 
specifications, with slightly longer No 
Go members, front end of 909ing units 
counterbored, squored and c fered 


The metalworking industry has come to look to Von Keuren not 
measuring tools but aiso for the ways and means of applying them in 
on the production line. Procedures developed by Van Keuren are in many cases 0 
shop practice today. We point specifically to gear measurement techniques, os applied 
regularly in today’s gear-moking shops and departments, most of which are a pioneering 
contribution by Van Keuren. 


To make all this data and all the formulas required conveniently available, Van 
Keuren publishes its 224-page Cotclog ond Handbook containing material obtainable 
nowhere else under one cover—a Handbook of vitally important and usable information on 
Precision Measuring which is regularly revised to keep it up to date and consistent with the 
most advanced practices and techniques in checking and measuring. 


The current 1952 Van Keuren Catalog and Handbook, No. 35, is available on request 
and includes complete details on the Van Keuren family of Precision Measuring Tools. 


Light Wave Equipment . . . Light Wave Micrometers ... Gage Blocks .. . 
Taper Insert Plug Gages... . Wire Type Plug Gages . . . Measuring 
Wires . . . Thread Measuring Wires . . . Gear Measuring System. . . 
Shop Triangles . . . Carboloy Cemented Carbide Plug Gages . . . 
Carboloy Cemented Carbide Measuring Wires. 
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PORTABLE 
: HARDNESS TESTER 


: | ‘ Show the exact hardness of your metals before 


and after heat-treating, to reduce tool wear and 

: breakage and to speed up production. 
Ames Portable Hardness Testers are light in weight 
| and are carried to the work. Tests are easy to make 


and accurate, requiring no skill. 


Ames Portable Testers are used to test flats, rounds, 
‘wrip, tubing, wire, ete., without cutting off speci- 
mens. Saws, gears, knives and large irregular 
shapes are tested while assembled. Readings are | 
direct in the Rockwell Scales. 


Send today for interesting folder 
“Rockwell Hardness Testing Made Easy” " 


« 


AMES PRECISION MACHINE WORKS 
Waltham 54, Mass., U.S.A. 


HARDNESS TESTER — 
The Scleroscope is the only hardness 
tester that takes in the entire range 
from the softest to the hardest metals 
without any adjustments. 

MODEL D-1 DIAL TYPE 
Write for Circular! 


THE SHORE INSTRUMENT 
& MANUFACTURING CO., INC. 


9025 VAN WYCK AVENUE 
JAMAICA, NEW YORK 


TELEPHONE: JAMAICA 46-4090 


TIPS — continued 


Orniy two of your posses- 
sions increase in value proportion 
ally with price inflation. One is time, 
the other knowledge. You can em 
ploy both productively to build se 
curity, or squander them 


The really competent man 
multiplies his effectiveness by every 
man he influences. One man, no mat- 
ter how able, is still one man; but 
one man believed in by enough 
others is unbeatable. 


A problem is not solved 
by the first step to correct it, but at 
least it is on the way to solution! 
When you have a problem, get the 
first step taken as quickly as possible 


A re you sure you re getting 
all you can out of your old machines? 
Try them at higher speeds and feeds, 
modify tool angles and coolants as 
you test. Otherwise, new machines 
will just carry over the inefficiency 
of the old ones, when and if you get 
them. 


I; you're intrigued by color 
for your shop but not sold on color 
combinations thus far used, try your 
own. Repaint a bay or a department 
and see how it goes. Remember bet- 
ter light will help too. 


Wren machines cut air, 
your profits vanish the same way. 
Provide handling equipment, feeds 
and ejectors, safety devices to reduce 
timidity, seats and comfortable oper- 
ating positions to reduce fatigue. 
Don't forget chip conveyors, dial or 
drum fixtures, sliding fixtures — so 
operators can load while the ma- 
chine works. Spare sets of precision 
blocks, angle plates, and slabs will 
help keep machines working in the 
toolroom too — and spread scarce 


skill. 


Fi tools to production. 
Don’t make a big investment in a 
fancy tool, machine, or building just 
because someone else made a big 
saving by doing it. Be sure the same 
economics fit your case. 


a \ hen you're set to blast 
somebody, put the points you'll make 
down on paper, then read it to your- 
self as the guy on the receiving end. 
Are you being entirely fair — or 
getting the other guy down and 
jumping on him? 


75th anniversary i 


now- dont quess- 
ee, the Hardness of 
fF) 
‘your metals .--before 
and atler machining 
>. 
ag 
| 
| 
| 
2 | 
= | 
42 


A 
y Made by the leading European precision tool craftemen 


i t© comply with the most exacting demands 
Measures inside, outside, thread and depth 

The following models have the famous M-Z-B cam kK which guarar 

tees fixed and never shifting setting when pressure of wk is released 
230-6! Chrome Stee! oor” & 1/128" 
730-64 Chrome Stee! oor” & 20 “40 
= 30-62 Stainiess Steel oor” & 1/128" $1650 
= 30-65 Stainiess Stee! oor” & 1 20 om $16.50 

With set screw 

230.78 Chrome Steel & 1/20 om $975 


Total length of above models Seale 
12” Calipers and Height Gauges 
Leather cases supplied free of charge with each caliper 


also avaliable 


MICROMETERS 


size to read .0001" 

witt ardened threads stop t end ratchet 
arable the est only $15.00. 

Made by the men who made precision tools 

femous with the know bow and experience 

that produced hundreds of thousends of the 

calipers and micrometers ever soid. 


Send for our flotest literature giving detailed information on these 
Precision tools 


We also import fine precision pliers—send fer information 


INTER - CONTINENTAL TRADING CORP 


LIMITED B 
INSPEC 
LABORA 


co a MUST for all 


PRECISION 


SET OF MEASURING 
TOOLS AND INSTRUMENTS 
providing means for indisputable control 

of all precision work. 

THICKNESS, DIAMETERS, LENGTHS, PROFILE, 
SHAPE AND FINISH — Simple in construction, 
reasonable in price, and fully reliable for unerring 
accuracy and wherever possible independent of 
the human element of “feel”. 


SAFEGUARD YOUR PRODUCTION 
WRITE FOR DETAILS TO... 


GEORGE SCHERR CO., Inc. 


COMPLETE LINE OF PRECISION INSTRUMENTS 


LAFAYETTE YORK 12,8.Y. 
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section J 


Tue past 75 years have seen 
the introduction of many of the plant-service facili- 
ties that are so vital to present-day manufacturing 
activities. In 1877, electricity, with the tremendous 
changes it was to create in power, lighting, layout, 
and even in plant location, was barely on the horizon, 
Compressed air for industrial applications was in 
Handling was largely manual. Cranes 
and hand hoists were in use. But manual push, pull, 
lift, and tug predominated. Mechanized chip re- 
moval, filtration of cutting fluids, and purification of 
lubricants still were in the dim future 

Another 25 years were to pass before the first in- 
dustrial application of air conditioning. Noise and 
vibration control, eye-easy painting, improved heat- 
ing and ventilating systems, excellent washroom and 
locker facilities, and other features contributing to 
employee comfort were yet to come. In all its fea- 
tures, yesterday's plant was a far cry from the plant 
of today. By the same token, the attitude of modern 
management toward plant services is vastly different 
from that of the men who managed the plants of 
1877. 

Today's metalworking plant is a highly complex, 
integrated operation. Capital investment is large, 
labor rates are high, and the pace of production is 
fast. With line operation, the stoppage of a single 
machine for one hour may cause production losses 
running into hundreds or even thousands of dollars. 
Under these conditions, the men who are responsible 
for production cannot afford to take chances. They 
are insisting upon adequate, reliable service facili- 
ties, and an organization to keep both service and 
production equipment in A-! condition 


its infancy 


what do works managers want in 
tomorrow's plants? 

One story 

Better layout for reduced handling 

Air conditioning 

Improved lighting and heating 

Floors designed for easy installation of air 
and electric outlets 


WHAT'S AHEAD THE NEXT TEN 


Reflecting their demands for adequate service 
facilities are several trends in new-plant construc- 
tion and in the renovation of older buildings: To 
guard against the high losses that might occur from 
a power failure in operations such as heat-treating, 
dual power sources are provided for critical opera- 
tions in some plants. For ease and speed in plant re- 
arrangements, flexible poweredistribution systems 
are widely specified. Air conditioning is found in 
many plants purely for its advantages in precision 
machining, assembly, or other processing. Lighting, 
now recognized as an important production tool, is 
increasing in quality and quantity in metalworking 
plants. To guarantee widest application of the best 
mechanical handling equipment for every job, han- 
dling facilities now are planned as an integral part 
of the layout of a plant or a department. These, of 
course, are only a few of the items involved, but the 
trend is the same all the way down the line. Metal- 
working management, which once regarded plant 
services only as a necessary evil, now regards them 
as a vital element in obtaining maximum effective- 
ness from men, machines, and materials. 


avoids unexpected breakdowns 

In many metalworking plants, preventive main- 
tenance is common. It is considered penny-wise and 
pound-foolish to buy expensive precision equipment, 
then care for it on a hit-or-miss basis. In plant-wide 
surveys, equipment is studied and maintenance 
schedules are established. Lubrication needs are 
commonly supplied in this way and, in some plants, 
replacement both of machine parts and of service 
facilities also is performed per schedule. Fluores- 
cent lights, for example, are replaced on an hour-in- 
use basis in numerous well-organized plants. Press 
overhaul is planned the same way in one plant, and 
others are working toward similar schedules for 
major machine overhauls. Present thinking is that 
planned reglacement greatly reduces unexpected 
breakdowns and the losses they create. 

While preventive maintenance is a big step in 
the right direction, it can’t eliminate breakdowns. 
When they do occur, the emphasis is on speed in end- 
ing them. Stockrooms carry spare parts of all major 
equipment and trained service men move in fast 
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to make the repair. With the increasing scope of 

the service job, incentives and careful job schedul- 

ing are coming to be much more widely used. More 

attention also is being paid to methods of reducing 

the cost of plant services through replacement of 

obsolete systems with modern equipment of higher 
A ss efficiency. Real savings often can be made. 


service needs will increase 
In the future, the trends in production equipment 
and manufacturing techniques will continue to in- 
crease the importance of plant-service equipment 
and maintenance programs. In the machine tools of 
the future, more and more functions will be trans- 
ferred from the operator to electric, electronic, or 
hydraulic controls. More skilled men will be re- 
quired to service this equipment and keep it run- 
ning. The same is true of the automated production 
lines now coming into broader use in the mass-pro- 
duction industries. The “fix-it” philosophy will con- 
tinue to lose ground to those who advocate prevention 
ea of breakdowns through planned upkeep. Costs will 
be closely watched to get better service with lower 
overhead. As will be described, many improvements 
also can be expected in plant buildings, and in in- 
3 dividual areas of the plant-service field. 


plant buildings and layout 

In no phase of Metalworking are the changes of 
the past seventy-five years more noticeable than in 
plant buildings. At one time, management obtained 
a building, then tailored its manufacturing opera- 
tions to suit the space available. Today, the proce- 
dure is reversed. The layout comes first, then the 
building. Modern management is fully aware that 
plant buildings, and the layout and handling they 
permit, are a major factor in profitable operation of 
the business. 

In recent years, many new plants have been built 
simply because efficient operation was impossible 
in the old buildings. In one plant, distance traveled 
in the manufacture of one part requiring 22 opera- 
tions was cut from 10,140 ft in the old plant to 
3,380 ft in the new; in another plant, relayout 
saved 5,115 ft in the production of a single item. 
Present-day thinking is that over-all layout is far 
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major trends in plant services 
MANAGEMENT ATTITUDE 
. Increased emphasis on service reliability 
. More planned upkeep to avoid breakdowns 
Larger and better service organizations 


BUILDINGS AND LAYOUT 

. Buildings to suit the needs of production 
Handling as an integral part of layout 

. Buildings with flexibility for layout re- 
vision and plant expansion 
Provision for air-conditioning 

. Pre-fabrication to speed construction 

COMPRESSED AIR 

. Greater use of inter- and after-coolers to 
reduce line moisture 

. Better piping layouts 

VIBRATION CONTROL 
More precision equipment in heavy ma- 
chining or press areas when this improves 
layout 
Possibilities in mounting heavy machines 
without special foundations 
FILTRATION OF CUTTING FLUIDS 

. More widespread application of filtration 
More central systems 

. Further development in changing filtering 
mediums automatically 


more important than spot mechanization of han- 
dling operations 

Today's new buildings must permit direct-line 
flow of material over minimum distances and with 
the aid of whatever mechanized handling equip- 
ment is best suited to the product being manufac- 
tured. Built around the layout, the modern plant 
reflects to a large degree the thinking of the manu- 
facturing organization, and its major features are 
largely determined by the needs of production 


trend to one-story buildings 

The growth of the mass-production industries 
has seen the development and widespread accept- 
ance of the one-story industrial building. With 
horizontal handling easier and more efficient than 
vertical, and with its inherently greater flexibility 
for changes in layout, the one-story building is 
preferred over multi-story construction for the 
majority of metalworking operations. Wide column 
pacing to obtain maximum unobstructed floor area 
is a general objective. In the aircraft plants, spans 
may run 300 ft or more, and even in heavy industry 
spans of 70 to 80 ft are common 

Service facilities generally are overhead or 
underground, layouts are more open, and provision 
for expansion is made in nearly all new plants. In 
a few plants, point-of-use storage has replaced 
tockrooms for reduced handling and simplified 
record-keeping 

Layout and planning departments are common 


in the larger plants, while the function may be 
performed by planning or production engineers in 
th medium and smal! plants. Us f templets and 
three-dimensional models is widely accepted to 
avoid costly planning errors and as a tool for selling 
management on proposed changes 


betters community relations 

Employee and community relations play an im- 
portant part in building design. Suburban location 
with landscaped grounds give many of today’s 
plants an attractive appearance that builds good- 
will in the community and aids in hiring and hold- 
ing personnel. Tiled washrooms, well-ventilated 
locker 
parking lots (some with weather-protected entries 
to the shop) and first-aid rooms are found in most 


ilit 


recreational facilities, cafeterias, 


rooms 


new plants 

In the future, the present concept of erecting a 
building to suit the process will continue to be a 
dominant factor in shaping the trend of design. 
More plants will put heat-treating, washing, and 
similar operations directly into their production 
lines, necessitating appropriate service facilities at 
these points. Equally important will be the need 
for over-all flexibility to permit layout changes 
with a minimum of inconvenience 

A scattering of controlled-conditioned plants 
(fully air-conditioned) probably will be built. At 
present, there is a clear trend toward erection of 
plants that have completely controlled ventilation 
and lighting and that are designed for future instal- 
lation of air-conditioning should it become necessary 
at some later date. 

One of the latest developments is the dual- 
purpose plant—designed for ready conversion from 
civilian to war production. Its future depends 
largely on government policy. New buildings im- 
portant to the national defense will contain places 
of refuge for personnel in the event of bombing. 
Effects of bombing on building design probably 
will be investigated more thoroughly and changes 
in industrial-building design may come as a result 


faster construction methods 

New methods to speed construction are on the 
way. Management traditionally insists upon getting 
buildings into production quickly so they earn a 
return on the investment as soon as possible. Pre- 
fabrication shows promise of considerable develop- 
ment. Precast concrete for walls as well as roof 
panels, insulated steel or aluminum sidewall panels, 
prestressed concrete, and sandwich panels are a few 
of the techniques that will be used. Standard plat- 
form units for service facilities such as air-condi- 
tioning, heating, etc, will speed installation and give 
greater flexibility for rearrangement. Free-loading 
H-sections, permitting ready expansion and provid- 
ing excellent support for overhead handling or other 
services will be applied more widely. In construction 
the emphasis for new buildings will be on speed and 
economy—in operation, on efficiency and flexibility. 
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building services 


Power installed in manufac- 
turing establishments in the United States in 1877 
averaged 0.8 hp per worker. Water power and steam 
were the prime movers. Within the plant, power 
was transmitted by shafts and belts. Hazardous, 
dirty, and inefficient, the doom of this system of 
in-plant mechanical power distribution was fore- 
shadowed by the first installation of industrial elec- 
tric power in the early 1880's. Easily delivered to any 
area of the plant in almost unlimited quantities and 
with little loss, electricity led to the individual motor 
drive and paved the way for the excellent working 
conditions found in the plant of today. As the use 
of electrical energy expanded in all areas of the 
country installed plant power rose steadily to a fig- 
gure of 4.4 hp per worker in 1927. 

Today, the average industrial worker has 7.5 hp 
at his command—in effect, multiplying his own 
power output more than 70 times. Paralleling this 
growth has been a steady decline in the cost of 
power. Electric power today costs less than one- 
tenth of what it did in the 1880's despite the fact that 
the general level of prices is approximately 3'% 
times higher than it was in that period. As a result, 
in the majority of new metalworking plants, power 
is purchased. Some plants buy directly at low sec- 
ondary voltage, but the majority buy primary high- 
voltage power. 

Within the plant, the modern method of power 
distribution is the load-center system. High voltage 
is brought close to the plant load, is stepped down 
through transformers incorporated in the load- 
center unit substation, and then is sent to the load 
through short feeder lines. Runs of heavy secondary 


what do buyers want in tomor- 
row’s power systems? 


Better and smaller dry transformers 


More interchangeability of distributien 


systems within the plant 


Gages clearly marked as to purpose and 
units covered 
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copper and conduit are shorter, and voltage drops 
and power loss in the cables are reduced. Cost aver- 
ages about 20° less than with the old-style singie 
substation. From the load center, bus duct, permit- 
ting machine plug-in, provides the flexibility needed 
for ready re-location of machines. On assembly lines, 
trolley busway is widely used to provide continuous 
power for portable tools as the operator walks along 
with the work. 

In the future, the load-center system will be 
widely adopted. Hand-in-hand with this develop- 
ment will be the increased use of package equip- 
ment incorporating all components into one unit 
Greater safety and economy will spark the trend 
toward these installations. Voltages are climbing, 
and the trend will continue. Many plants are switch- 
ing to 480-v secondary voltage and are reducing 
losses 25 to 50°). Primary voltages are going to 
4160 v in the small and medium plants; still higher 
in large plants. With the higher voltages, there is 
no loss of safety as all live parts are enclosed and 
housings are grounded 

While modern power systems and equipment pro- 
vide a high degree of service continuity, there is a 
trend to simpler systems using higher-quality elec- 
trical equipment to improve service reliability 
Atomic power as a new fuel source is on the hori- 
zon. Some feel that initial installations probably will 
be made in isolated regions, such as new mining 
areas, where capsule power is of real advantage 
Others believe that the first application will supply 
some large power system already well developed 


lighting 

In 1877, the first practical installation of electric 
lighting was only 4 years old. The carbon filament 
lamp had not been invented and only a few plants in 
the entire world were lighted with electricity. Twen- 
ty-five years later, there still was little thought of 
operating plants after dark. At that time, night-shift 
workers could not have produced enough in the 
entire shift to pay for artificial lighting provided in 
the quantities now considered desirable. Even indoor 
daylighting was poorly developed and far from ade- 
quate. 

Real progress in artificial lighting began only 
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major trends in plant services 


POWER 


. Load-center distribution systems 
. Higher voltages 
. Bus duct and trolley duct for flexibility 


LIGHTING 


. Higher average intensities 

Increased voltage on lighting circuits 
. Low-voltage control over lighting 
. Higher frequencies 


AIR CONDITIONING 
. More spot air-conditioning 
2. Increased application for process needs 


after development of the tungsten-filament lamp in 
1910 and the gas-filled lamp in 1914. In this period, 
a plant was considered well-lighted if the intensity 
was three footcandles. Gradually, intensities in- 
creased until, in 1927, many plants were illuminated 
to 10 footeandles. Today, the recommended inten- 
sity for average machining work is 50 footcandles 
and intensities as high as 100 footcandles or more 
aie not uncommon for precision work involving fine 
detail 

In today’s well-lighted plant, however, intensity 
is only part of the picture. Lighting quality is 
planned and brightness contrasts within the entire 
field of vision of the worker are controlled. Painting 
of both building interiors and plant equipment 
creates desirable values of surface reflectivity 
luminaires are selected both for low brightness in 
the angle of vision and for an upward component of 
light to aid diffusion and reduce brightness contrast 
wherever conditions permit upward light. Glare, 
both direct and indirect, is eliminated. The wide 
range of reflector design, light sources, and lighting 
systems available makes it possible to plan specific 
lighting results 

Light sources are incandescent, mercury-vapor, 
and fluorescent. The latter, with a rated life of 
7500 hr (preheat start) and an efficiency about three 
times that of incandescents, now accounts for ap- 
proximately 65% of all new plant lighting installa- 
tions. Systems include individual units, continuous 
rows arranged parallel or in grid patterns, spot 
lighting applications for inspection work, and sup- 
plementary lighting at machines and work areas 


what do buyers want in tomor- 
row’s lighting? 


Easier cleaning 

Less emphasis on appearance, more on oper- 
ating features 

More flexibility 

Lights mounted closer to work areas 


During the next 10 years, average lighting inten- 
sities can be expected to double if past experience 
holds true. Trends towards increased voltage on 
lighting circuits will continue as wiring costs and 
power loss are lower. Accompanying this trend will 
be one toward low-voltage control over lighting 
circuits to provide maximum operator safety. 

Higher frequencies, obtained from converters, 
show promise. Fluorescent lamps, for example, can 
produce 25% more light at 360 cycles than at 60. 
With mercury lamps, the outlook for high-frequency 
operation also is favorable 

Mercury-vapor lamps will find wider application. 
Recent color-corrective developments have over- 
come the objectionable appearance formerly pro- 
duced on skin tones by this lamp. Mercury lamps 
with built-in reflectors also reduce maintenance 
costs in dusty and dirty high-bay areas. 


In many plants, there will be considerable mod- 
ernization to draw these plants abreast of today’s 
leaders in lighting. Justification for these programs 
will come from the fact that improved lighting re- 
sults in increased output, fewer accidents, better 
work, higher morale, and happier employees. 


air-conditioning 

Seventy-five years ago, air-conditioning in metal- 
working plants was unheard of. The first installation 
of industrial air-conditioning was made shortly 
after the turn of the century, but it was not until 
World War II that air-conditioning made real head- 
way in Metalworking. Even today, only a small 
percentage of metalworking plants are fully air- 
conditioned. But many plants have some areas that 
are air-conditioned or at least atmosphere-con- 
trolled. 

Full air-conditioning gives complete control of 
the weather conditions within the plant. It involves 
bringing in outside air, cleaning, heating or cooling, 
humidifying or dehumidifying, and controlling the 
distribution of air. Atmosphere control is control 
over any one, or possibly two or three, of these ele- 
ments without attention to the other. This may be 
done for process reasons or for economy. Thus far, 
the major reasons for air-conditioning in Metal- 
working are the process advantages it affords. As 
uniform temperature is essential for holding close 
tolerances, air-conditioning is of greatest value in 
plant areas where precision work is performed. Tool- 
rooms, precision machining and precision assembly 
areas, gage and standards rooms, instrument-cali- 
brating rooms, and laboratories often are air-con- 
ditioned, although the remainder of the plant may 
not be. Temperature frequently must be held to 
fractional variation to minimize scrap and rejects. 

Protection against corrosion through controlled 
humidity and elimination of dust and injurious gases 
are additional advantages that are often important in 
fine assembly, finishing, and other operations. 
Sweating also is reduced and damage to finishes 
from acid or alkaline perspiration is minimized. 
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Air-conditioning also increases worker comfort 
with a resulting increase in efficiency, reduction in 
fatigue, and lower absenteeism. At present, however, 
the cost of full air-conditioning in all plant areas 
may not be justified on the basis of improved worker 
comfort alone. To avoid the cost of air-conditioning 
and to improve worker comfort at relatively low 
expense, water-spray cooling of plant roofs is em- 
ployed to some extent. Under thermostatic control, 
the roof is dampened, then cooled by evaporation. 

In the future, applications of spot air-conditioning 
will increase. In addition to applications of the kind 
already popular, conditions around forging presses, 
heat-treating furnaces, ovens, cleaning tanks, and 
other hot areas will be improved. Difficulties in ob- 
taining workers for undesirable jobs thus can be 
reduced. 

Whether area conditioning will be performed with 
individual units within the area or with a central 
system depends largely on the economics of each 
case. Lower initial cost of individual units through 
reduction of pipes and ducts will be balanced against 
the space the unit occupies. 

Air-conditioning also may become a greater factor 
in the over-all field of personnel relations, particu- 
larly as home air-conditioning becomes more wide- 
spread. Labor demand eventually may result in 
greatly increased plant-wide air-conditioning, even 
though such installations may not be justified purely 
on an economic basis. 

Climate also enters the picture. Installations 


probably will be made more rapidly in the Gulf 
states and in areas of the southwest subject to high 
temperatures. In these plants, heat-insulated glass 
and outside awnings will help in maintaining com- 
fort conditions. Greatest impetus, however, still will 
come from the many process applications where 
air-conditioning can justify itself on a dollar basis. 


heating 

In fully air-conditioned plants, heating is one 
phase of air-conditioning. Warm air is heated at a 
central point, conditioned, and is delivered through 
ducts to individual plant areas. In plants that are not 
air-conditioned, warm-air systems are seldom em- 
ployed because of duct cost. Steam and hot water 
are the usual heating mediums, with steam the more 
popular because of the large amount of heat it car- 
ries per pound. 

In many plants today, steam and hot water are 
generated at central points and are distributed to 
heat-transfer units in each area. While a number 
of types are available, unit heaters, incorporating a 
fan for air circulation, are widely used. Forced-air 
circulation permits higher heat transfer rate and 
hence lighter, cheaper heating units for a given re- 
quirement. It also tends to reduce heat stratification 
in the area. To cut down on piping costs, separately 
fired unit heaters are coming into use for large areas 
Small gas-fired, propeller-fan units also are being 
applied in small and medium plants where this fuel 
is available at reasonable rates. 
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By individual thermostatic control of unit heaters. 
by zone control of the system, and by other control 
methods, the modern heating installation maintains 
constant temperature despite the many variations in 
heat requirements that occur in different areas of the 
plant at any one time, in the same area at different 
tumes of day and throughout the plant under chang- 
ing outdoor conditions. 

In the future, the outlook is for more air-condi- 
tioning, increased use of unit heaters, and greater 
application of improved control methods. Radiant 
heating shows considerable promise. Indications now 
are that the original objection of high initial cost 
will be overcome. 


ventilation and dust control 

In plants that are not air-conditioned, ventilators, 
fans, and louvers are combined to produce a specific 
number of changes of air per hour in the majority of 
plants. Generally, a slight negative internal pressure 
is maintained, but some plants reverse the pro- 
cedure, maintaining a higher inside pressure. This 
is particularly helpful where dust is a problem, A 
fan supplying filtered air permits a slight pressure 
inside the building, preventing infiltration of dust- 
laden air. 

Hoods are widely employed over machines and 
tools for removing dust, fumes, gases, vapors, and 
excessive heat. To avoid discharge of dangerous 
fumes or dust to the outside air, ventilating systems 
employ a variety of separation devices, including 
settling chambers, filters, dust-separating fans, cen- 
trifugal separators, wet scrubbers, and electrostatic 
precipitators. 

To minimize dust and dirt within the plant, filters 
on air intakes, and mechanical housekeeping equip- 
ment, such as vacuum cleaners and mechanical 
sweepers, are found in many plants. 

Trends toward better ventilation and control of 
industrial fumes and dust are expected to continue. 
Despite the inroads of air conditioning, simple ven- 
tilating systems will continue to be standard in many 
plants for some years to come. The trend toward 
providing better working conditions, together with 
the need for protection against hazards to health 
will lead to forced ventilation in plants that today 
depend upon natural air movements in an attempt 
to maintain comfortable in-plant atmospheres. 


on dust 
“Really good control of dust and noise is 
too costly.” 
—Factory manager, special-machinery plant 
“We need units—not too expensive—for high- 
frequency removal of dust and vapor.” 
—Master mechanic, precision-products company 
“Dust control has room for the greatest im- 
provement among the plant services.” 
—Plant manager, special-equipment company 
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process services 


@Compressev AIR, dating back 
to 150 BC when Hero of Alexandria described the air 
compressor for the first time, has served Metalwork- 
ing from its earliest days. In 1877, air already was 
employed for hoisting and blowing chips off ma- 
chines, It was not until the turn of the century, how- 
ever, that its possibilities as a production tool began 
to be recognized 

Today 


air are found in every metalworking plant. Count- 


innumerable applications of compressed 


less numbers of clamping and work-holding opera- 
tions are performed with a wide variety of cylinders 
applied to plant-designed production fixtures. Often, 
package units are applied to machine tools to pro- 
vide automatic feed, or even automatic cycling, to 
equipment originally designed tor manual operation 
Materials-handling aids of all kinds are powered 
with au mechanical muscles, freeing man of 
heavy lifting and positioning work and often provid- 
ng automatic transfer from one line to another 
With the advantage of high horsepower per pound 
of weight, innumerable portable tools perform 
screwdriving, nut running, grinding, drilling, and 
other operations both in machining and in assembly 
ireas, Painting, jet cleaning, a host of ejection and 
feeding chores, and hoisting are tasks commonly 
verformed by air, and at virtually every machine air 
provided to blow off fixtures prior to loading 
Many plant systems today are supplied from a 
central point, but individual compressors serving 
given plant areas are receiving increasing attention 
Central systems generally employ two-stage recip- 
rocating compressors, with the motor-driven type 
by far the most popular. At full load or with regula- 


“High pressure at the shop air-line nozzle 
is fine but unsafe so we are forced to use 
only 30 psi. We need a safer high-pressure 


nozzle.” 
Factory Manager, paper machinery p'ant 


“The principal trouble with air compressors 
is the need for expensive standby equip- 
ment and the expensive maintenance.” 


General Manager, automotive parts plant 


cost per cubic foot of air is lower with the 
larger-horsepower compressors normally selected 
for central systems. On the other hand small unit 
compressors have lower first cost per unit, can be 
shut off readily when areas are not in use, and per- 
mit lower piping costs. Capacitors also can be in- 
stalled to improve power factor. 

Distribution usually is at 100 psi, although 110 
and 125 psi may be used for long lines. To assure 
proper operation of the tools, automatic controls 
are actuated by the discharge pressure of the com- 
pressor. As moisture in the lines greatly increases 
maintenance cost and reduces machine operating 
efficiency, intercoolers and aftercoolers are recom- 
mended to reduce moisture. Traps are provided to 
remove it from the line, and separators, or dryers 
and filters, are installed in the line near the point of 
use. For the same reason, branch lines should rise 
from headers before dropping to the load 

For the future, extension of the load-center sys- 
tem seems likely because of the flexibility it pro- 
vides. Unit compressors serving individual areas 
will be tied into the over-all system so air can be 
supplied by other compressors in the event of break- 
down or scheduled maintenance. More attention will 
be paid to piping and provision of engineered sys- 
tems adequate for expanding future air needs. 

To further reduce the moisture problem, mechani- 
cal refrigeration immediately adjacént the compres- 
sor and before the air enters the distribution line 
may find wider application. Cooling of the water in 
existing aftercoolers is one simple way of accom- 
plishing this result. In some plants today, cooling 
water for compressors and aftercoolers is circulated 
through unit heaters for building heating. More of 
this may be done. Experiments also are under way 
to use unit heaters directly as aftercoolers where the 
cost of running water is prohibitive 


water 

Water, once a direct source of power, now is used 
primarily for processing, fire-protection, and sani- 
tation. Steam-generation, heating, cooling, cleaning, 
and plating are major applications. Treatment of 
boiler feed water is common, and, where only hard 
water is available, water softeners are employed to 
treat all water going into soluble oils. For plating 
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operations, either distillation or ion-exchange 
equipment is widely used to provide water of the 
required purity. As virtually all states have strict 
regulations covering disposal, all 
wastes exceeding specified concentrations are passed 
through disposal units suitable for the material 
The next ten years will see greater management 
emphasis on the economical use of water in those 
areas where water is scarce or expensive. Purifica- 
tion and reuse of plating solutions will become more 
popular. Many of the valuable chemicals in the 
water can be recovered. Rinse waters will be proc- 
essed through ion-exchange units for reuse. 
Greater attention also will be paid to methods of 


waste-wate! 


recirculating cooling water as a cost-control meas- 
ure. Cooling towers, evaporative condensers, and 
similar equipment save up to 95% of the water 
volume used in once-through cooling. For the same 
reason, more thermostatic controls will be placed 
in cooling-water systems to regulate water flow 
according to use, rather than the older practice of 
permitting steady flow at constant valve settings. 


steam 

Steam in metalworking plants today is primarily 
for heating and process needs. Cleaning, washing, 
degreasing, and plating operations are major proc- 
ess applications. Steam cleaning is employed to 
some extent for large equipment and for general 
maintenance work. 

The trend in new plants is away from the old 
practice of using steam for generating electric power. 
The need for process steam in Metalworking is not 
sufficiently large to justify power generation to ob- 
tain waste steam for processing. Small package 
boilers are expected to come into wider use. These 
will be spotted around the plant to supply steam at 
the point of use. This idea ties in nicely with the new 
concept of plant service units. With load centers, 
package boilers, small air compressors, and individu- 
al heaters, it will be possible to organize service 
units and plan services around modules. This will 
permit greater flexibility to meet changing needs. 


noise reduction 

As early as 1853 experiments were made with 
acoustics in auditoriums. Little attention was paid to 
industrial noise, however, until the early 20's and, 
except for a few controlled-conditions plants, it was 
not until World War II that widespread interest was 
aroused in methods of noise control 

Today, management gradually is coming to the 
belief that reduction in noise benefits production by 
decreasing fatigue and nervousness, and by im- 
proving efficiency and employee relations. New 
plants are being engineered for proper acoustics in 
the design stage. In older plants, corrective measures 
are being taken in four major areas: reduction of 
the general noise level by better lubrication and 
maintenance of equipment: isolation of vibrating 
machinery to prevent amplification by floors and 
walls; reduction of fhe duration of sound through 
acoustical materials on walls and ceilings; and sound- 
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insulated enclosures for noisy operations. Installa- 
tions should be planned by experienced engineers, 
however, to avoid hit-or-miss results 

For the future, replacement of old equipment with 
modern machines will in itself aid in the reduction 
of noise. Closer tolerances and better balances un- 
doubtedly will result in quieter machine operation 
More attention will be paid to this feature in equip- 
ment purchases. In new buildings, sound-absorbing 
materials will be more widely used in noisy manu- 
facturing areas, and the trend toward more open 
layout with wide machine spacing will aid noise- 
control measures. Present-day experience indicates 
that people are affected more by noise around them, 
than by that they create. Low, one-story buildings 
now common in Metalworking also aid in noise 
reduction. This construction scatters sound sources 
over wider areas, reducing the total intensity of 
sound and providing better conditions for noise con- 
trol than did the older multi-story structures. The 
knowledge necessary for analysis and planning and 
the materials and equipment required for practical 
noise control are available today. Management can 
be expected to make much greater use of these tech- 
niques during the next ten years. 


vibration control 

In the early days of Metalworking, vibration was 
recognized as a problem only in forging operations. 
Hammers were mounted in buildings without floor- 
ing, with only the ground to isolate hammers from 
one another and from the structure itself. With in- 
creased precision in manufacture and the necessity 
for line production in the consumer-goods industries, 
the effect of vibration on manufacturing operations, 
operator comfort, and building maintenance came to 
be realized. 

Today, vibration control methods are widely prac- 
ticed throughout Metalworking. Presses, forging 
hammers, millers, shapers, broaches, lathes, and any 
other equipment involving impact or vibration under 
heavy cuts, often are mounted on vibration isola- 
tors to prevent transmission of vibration to adjacent 
machines. Conversely, grinders, jig borers, optical 
‘omparators, gear checkers, large surface plates, and 
other units that never create vibration themselves, 
can be protected from external vibration by suitable 
isolation mounts. Rubber, cork, felt, knitted stain- 
less steel, glass-wool pads, and spring mounts, avail- 
able in a variety of designs and combinations, are 
selected to suit the characteristics of the program at 
hand. Isolation efficiencies of approximately 40% 
to 60% are obtained from rubber, cork, and felt, 
and up to 98%, with springs. 

Effective vibration control often permits greater 
output, fewer rejects, lower maintenance costs, and 
improved working conditions. Precision production 
or inspection operations no longer need be segre- 
gated from presses or heavy-duty machining work 
Freedom to install precision boring or other finish- 
ing operations directly in the line means better 
layout and reduced handling. Balconies and other 
floor areas too weak to permit precision work while 


Jr 


> 
> 
> 
» 
4 
| 
1 


industria) trucks are in operation jn the area have 
been saved for production work through correct 
machine isolation 

The next ten years will see a further expansion 
in vibration-control applications. With tolerances 
growing ever closer and speeds increasing, ideal 
mountings for machine tools are becoming more 
important. In new buildings, ability of isolators to 
prevent transmission of shock into the floor will per- 
mit lighter construction and corresponding reduction 
in building costs. We also are likely to see many ma- 
chine tools, that today generally are installed on 
heavy foundations, mounted on vibration isolators 
directly on existing floors 


filtration of cutting fluids 


Filtration of cutting fluids, which was introduced 
less than 15 years ago, has caught on rapidly and 
now is found in many plants. Major reasons for 
filtering are to reduce machine downtime for sump 
cleaning; to increase tool or wheel life, which also 
reduces downtime; and to improve finish. In addi- 
tion, cutting fluids that once were discarded after 
one week now may last as long as 8 to 10 months 

Both large and small groups of machine tools can 
be served by a central coolant system providing 
much lower installation costs per machine. In one 
plant, 800 machines are served from a central system 
with a flow rate of 7500 gpm. Magnetic separators, 
flotation units, and gravity, vacuum, and pressure 
filters of a number of different designs are installed 
both individually and as a central system 

For ferrous materials where finish on the work 
does not require maximum clarification, magnetic 
separators are popular. Filtering mediums are re- 
quired, however, whenever abrasive or fine particles 
must be removed to satisfy the finish requirements 
on the work. Today, many filters will provide solid 
removal in excess of 95° and, with diatomaceous 
earth, more than 99% solid removal can be obtained. 

In some plants, cutting oils are filtered continu- 
ously as a part of the system. In others, oils are 
reclaimed in batch lots. Centrifuges, sterilizers, 
filters, oil-conditioners, and vaporizers of several 
types are employed for this purpose. Longer oil life 
and lower costs are the motives for this system 

Although filtration in Metalworking is applied 
primarily to cutting fluids, other applications include 
hydraulic oils, lubricating oils, run-in oils, quench- 
ing oils, parts-washing solvents, paint, and plating 
solutions 

In the future, we can expect a much more wide- 
spread application of filtration than we have seen 
to date. High-pressure jet systems, for example, can 
not be operated without filtering the cutting fluid. 
To avoid rapid clogging of small orifices and exces- 
sive wear on pump parts, cutting fluids must be free 
of all contaminants, both abrasive and metallic. The 
same is true of systems for feeding coolant through 
the wheel 

Because of the increased productivity and reduced 
cost for sump cleaning that they permit, central 
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coolant systems are likely to increase, particularly 
in all new construction where they can be planned 
at the time the building is being designed, thus 
greatly reducing the cost of installation. Already 
control over temperature, oil and water ratios, or 
make-up oil requirements, can be obtained auto- 
matically. Within the next 10 years, we also shall 
see systems in which the filtering medium is changed 
automatically, resulting in a completely automatic 
system for filtering and sludge or chip removal. 
Periodic inspection to insure proper operation is all 
that will be required. 

It is possible, too, that more plants may handle 
chips by sluicing them through troughs with the 
cutting fluid. For machines that must be served 
individually, filters will continue to decrease in size, 
despite the fact that they already have been reduced 
in some cases to occupy only 1/3 the volume re- 
quired 10 years ago. Indications now are that indi- 
vidual automatic filters employing diatomaceous 
earth and other mediums, will be developed. New 
synthetic materials also can be expected to come 
into wider use as filtering mediums 

Undoubtedly, too, we shall see more interest in 
the resale possibilities in sludge. In some cases, 
sludge contains as much as 70% of reclaimable 
metal. Some plants already are briquetting sludge 
for return to the mill and more probably will do so 


lubrication services 


Lubrication services in metalworking plants have 
increased in scope and effectiveness as speed and 
precision have increased in machine tools. The cost 
of persent-day machines and the value of production 
lost through breakdowns caused by improper lubri- 
cation has resulted in adoption of planned programs 
for selecting, storing, handling, and applying oils 
and greases 

To avoid costly mistakes, charts are employed to 
identify lubricants and individual points of lubrica- 
tion on each machine. Records indicate the time at 
which lubrication is required. For reduced fire haz- 
ard, storage usually is in a separate room. Handling 
to machines frequently is by portable tank equipped 
with pump. In other plants, barrels, turned on their 
side, are equipped with faucets and delivery is by 
cart or truck. 

Purification is part of the program in some plants 
as it is not economical to throw away high-grade 
lubricants after short periods of use, yet contami- 
nated oils should not be delivered to precise machine- 
tool parts. A variety of settling, filtering, and cen- 
trifugal methods are employed 

In the future, continued development in the direc- 
tion of higher speeds and greater precision in indi- 
vidual machines and toward automatic operation of 
lines of machines will continue to lay strong empha- 
sis on effective lubrication. Lubrication engineers, 
responsible for all phases of lubrication planning, 
scheduling, and cost control, will be found in more 
plants as the economics of plant operation tip the 
scales further in favor of lubrication programing. 
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Seventy-Five years ago, steam 
was the major power source for materials-handling 
operations. Except for heavy hoisting, virtually all 
handling was a manual operation. The three-motor 
electric overhead traveling crane was not developed 
until 1889, and another 15 years were to pass before 
the first industrial truck made its appearance at a 
railway passenger terminal. Conveyors were in use 
in 1877, but primarily for bulk handling. It was not 
until Ford revolutionized manufacturing practice by 
introducing mechanized progressive assembly short- 
ly before World War I that conveyors began to make 
headway in the metalworking industries. 

The 20-year period from 1915 to 1935 saw a great 
surge in the development and use of mechanized 
handling equipment. Since 1935 the emphasis has 
been on refinements and improvements in basic han- 
dling units, and on the development of attachments, 
control devices, and supplementary units that broad- 
en the scope and increase the efficiency of systems. 
This period also saw widespread recognition of the 
influence of handling on production and costs. 


mechanical handling 

Today, handling in large segments of Metalwork- 
ing is highly mechanized. Bringing this about are 
two major factors: first, the cost of handling labor 
has increased tremendously in the last 20 years. 
Second, improvements in machines, tools, methods, 
and processes have greatly stepped up the pace of 
production and tremendously increased the size of 
the handling job. 

Today, greater tonnages must be moved through 
the plant at speeds higher than ever before if maxi- 
mum production efficiency is to be realized from ma- 
chines and equipment. Particularly noticeable in the 
mass-production industries, it also is true of all 
Metalworking. Carbides, for example, are universal- 
ly used and no single technical development in the 
past 20 years has had a greater effect in boosting out- 
put and increasing the need for mechanized han- 
dling. 

Cost, however, is not the only reason for improv- 
ing handling methods. Good handling increases in- 
ventory turnover, cuts overhead, reduces damage to 
in-process material, and improves delivery sched- 
ules. In addition, it reduces accidents, improves 
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materials handling 


working conditions, and contributes to better em- 
ployee relations. Cases are on record of companies 
installing mechanized handling equipment where it 
was not economically justifiable simply to make the 
job easier and reduce employee turnover. Mechaniza- 
tion also tends to raise the standard of labor as han- 
dling is performed by semi-skilled people controlling 
mechanical equipment rather than by low-classifica- 
tion manual labor. 


handling organization 

Mechanical equipment alone, however, is not 
enough to insure efficient handling. Current thinking 
is that an organized system is necessary, and that all 
handling activities should be under the supervision 
of one man on the staff of the manufacturing mana- 
ger. One department then, is responsible for operat- 
ing the system and controlling costs, for improving 
existing methods, and for planning new jobs. Plant 
layout is widely regarded as a determining factor in 
the effectiveness of the handling system. Many com- 
panies have built new plants simply because it was 
not possible to obtain top handling efficiency under 
the handicaps imposed by the old buildings. 

The extent of mechanization and the selection of 
equipment varies from one plant to another, and 
even in different areas within the same plant. Cur- 
rent thinking sees no one best system for all plants 
and all jobs. In most plants, several types of equip- 
ment are used and are integrated into an over-all 
system. 

Unit-load handling is extremely popular. For 
batch-handling within the plant, pallets, palletizing 
bins, skids, skid bins, and a large variety of racks and 
containers are widely used for moving and packing 
material in all stages of production. For fragile ma- 
terials, adjustable pallet racks and nesting skids, by 
supporting a load, permit stacking without danger to 
the product. Racks also afford ready access to ma- 
terial on lower tiers. 


palletizing 

Palletizing finds wide application in storage, re- 
ceiving, and shipping operations, particularly for 
shipments between plants of the same company and 
those with sub-contract arrangements. Its wide- 
spread use for general shipping is retarded at pres- 
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ent by the n ed for segregating pallets and the cost 
of returning them empty to the supplier's plant, Pal- 
let pools have been proposed but have made little 
headway to date in the metalworking field except 
between plants of large companies. Expendable pal- 
lets are another possibility but thus far have not 
been widely applied. Strapping is widely used to 
hold palletized loads together and gluing is coming 
into greater use for cartons 

Mechanized chip-handling systems are increasing- 
ly in evidence. In some plants, the entire chip-dis- 
posal system is conveyorized. In many others, con- 
veyors are integrated with industrial-truck systems 
Hoists and monorails frequently play a part in the 
over-all system, as well as hoppers, centrifuges, 
vibratory feeders, crushers, combination hoisting 
and dumping devices, and oil-purification equipment 

In large grinding departments, sludge is sluiced 
to central settling and filtration systems. Pressrooms 
often generate large amounts of scrap. Slugs general- 
ly drop to a container for removal by truck. Scrap 
strip often is folded into bin nd handled the same 
way, although belts now do the job in some plants 
To permit the greatest return on this scrap, baling 
equipment is common in the majority of plants with 
large pressrooms 


Rubbish and trash collection is a surprisingly large 


Burrinc and the overhead 
movement of material are the oldest applications of 
mechanical handling in Metalworking. In the early 
days of American Machinist, overhead traveling 
cranes were driven with steam, hydraulic power, 
or compressed air. Electricity soon was applied to 
this service, but early electrified cranes, driving all 
motions from a single motor, were little better than 
their predecessors. In 1889, the first crane with an 
ndividual electric motor for each motion set the 
pattern that, through continual development, has 
led to the modern overhead crane of today 
Differential chain hoists, just coming into use in 
877, were followed by worm-gear and screw-gear 
hoists. Electric hoists were developed around the 
turn of the century and powered monorails some 
years later. Today, the variety of crane, hoist, and 
monorail equipment that is available, together with 
the range of capacities, operating characteristics, and 
special features that can be obtained, permit an 
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operation in many plants. To speed this work, we 
have seen in recent years the development of large 
trucks with special dumping containers designed for 
this particular purpose. 


in-plant training 

More and more plants are training supervisors 
and materials-handling personnel in the proper han- 
dling of materials. As handling activities are difficult 
to measure and control in the average plant, the ob- 
jective is to get as many people as possible interested 
in improving handling methods 

The outlook for the future is for a tremendously 
increased application of mechanical handling equip- 
ment. Despite all that has been done thus far, han- 
dling today is considered by many production execu- 
tives to offer the greatest possibility for savings in 
production costs. As handling adds to the cost of the 
product but not to its value, management generally 
will come to believe that “the part which is least 
handled is best handled.” Alert to the needs of the 
user, materials-handling manufacturers are working 
on new ideas and improved designs to give better 
handling service and permit further mechanization 
These ideas are described in following sections. All 
add up to new and better ways of producing goods 
cheaper, faster, and better. 


efficient solution to all lifting and overhead-handling 
problems commonly encountered. 

As Metalworking requires in-plant movement of 
many heavy loads, as well as a tremendous amount 
of individual lifting and positioning of pieces on 
which manual handling is neither safe nor efficient, 
hoists and cranes are found in virtually every metal- 
working plant. Widely used in receiving, storage 
and shipping areas, they are universally applied in 
all large bays where heavy manufacturing opera- 
tions are employed and in all plants requiring inter- 
mittent movement of heavy and bulky loads that can 
be handled more efficiently overhead. 
overhead cranes 

Probably the most widely applied crane in Metal- 
working is the overhead traveling bridge type. Ex- 
tremely flexible, bridge cranes move intermittent 
loads in any direction to any area within the limits 
of their runways. By handling through the air, they 
require no floor space and operate without inter- 


a= 
75th anniversary issue 


<3 
: 
4 
coer. 
4 
i 
; 
Vik 
i 


what do buyers want in tomor- 


row’s materials-handling equip- 
ment? 


Spot handling and positioning units 
Better boxes, racks, and skids for tiering 
Equipment that will operate in narrow aisles 
Better visibility on lift trucks 


ference to work in progress on the floor. Selection is 
made from hand-operated cranes, power cranes con- 
trolled from a push-button pendant by an operator 
on the floor, and cab-operated cranes, depending 
upon the service requirements and the weights to 
be handled. In many plants, gantry and gib cranes, 
by serving smaller areas within the bay, supplement 
main crane service. This practice reduces waiting 
time and improves crane efficiency on those jobs 
that can be handled only wiih the main crane 


hoists and positioners 

To make the operator's job easier and safer, hoists 
often are provided for individual machines. Chain 
hoists, intended for intermittent service, often are 
satisfactory for these applications. For repetitive 
lifting, air or electric hoists are selected, with the 
electric much more widely applied, particularly 
where high speed is required for economic operation. 

Opinion varies as to when a hoist is required. In 
many plants, 25 to 40 lb is considered the maximum 
for men, 25 lb the maximum for women. The poten- 
tial cost of injuries and the reduction of absenteeism 
and turnover through improved working conditions 
often are powerful incentives for the installation of 
hoists or some other means of mechanically lifting 
or positioning work. Hand-operated portable cranes, 
for example, are useful in setting up large jobs. 

Wheeled hydraulic tables, elevating sheet han- 
dlers, die handlers, and a variety of hydraulic as- 
sembly positioners also are coming into greater use. 
The latter are either fixed or portable and permit 
horizontal, vertical, and angular positioning for 
easier assembly of large, heavy units. Lower oper- 
ator fatigue, greater output, and safer working con- 
ditions are the justification for these devices. Several 
types of power positioners are widely used for weld- 
ing, and in one case special fixtures large enough 
to roll over railroad hopper cars were developed. 


monorails 

Monorails find wide application in Metalworking, 
both as single-track systems and as traveling bridge 
cranes of the underslung type. Often combinations 
of both systems are found in the same plant. Hand- 
or power-driven carriers from which a hoist is sus- 
pended provide the means for picking up and mov- 
ing material without rehandling. As switches and 
interlocks permit hoist transfer from track to track 
and from one crane to another, loads can be moved 
from bay to bay without removal from the hook. 
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While the first underslung cranes required trans- 
fer at a stationary discharge spur, recent types make 
it possible to interlock two adjacent transfer cranes 
at any point along the runway. No spur is needed 
For wide spans, such as are found in the aircraft in- 
dustry, interlocking transfer bridges have been built 
to operate on as many as six runways. This has led 
to interlocking cranes in capacities as high as 20 tons 
and has permitted reductions in the dead weight 
of the crane, in headroom requirements, and in the 
amount of steel required in the building structure 
to support an equivalent two-runway crane. 
Adding to the over-all versatility of the system 
are such features as: drop sections, turntables, grabs, 
hairpin hooks, magnets and automatic dispatching 
systems. For anodizing, salt-bath heat-treatment, 
and other tank operations, stabilized cranes that lift 
racks of work rapidly, but without swing, now are 
finding wider application. To achieve the economy 
of the fork truck-pallet systems and yet maintain 
maximum storage capacity through minimum aisle 
width, the stacker crane, often referred to as an “up- 
side-down fork truck” was developed recently. Most 
frequently applied in capacities from one to five tons, 
monorails may be found in every plant area where 
intermittent overhead handling is desired. 


what's ahead 

During the next ten years, changes in crane, hoist 
and monorail equipment are most likely to be evolu- 
tionary in character. In the main, we shall see a con- 
tinuation of trends already established. Through ap- 
plication of new materials and manufacturing 
techniques, builders will continue to reduce the 
weight of their equipment. 

With the increasing pace of production, it seems 
likely that chain hoists probably will be applied 
primarily for maintenance, where portability and 
light weight are of more importance than speed of 
operation. More electric hoists will be used and 
designers will strive for greater compactness to ob- 
tain maximum headroom, higher lifts, and better 
space utilization. In keeping with the trend toward 
eliminating manual effort, automatic cycling will be 
appiied to hoists to permit the hoist to pick up and 
deliver parts to the operator on a pre-timed cycle. 
To permit higher speeds and constant service re- 
quirements, heavier-duty drives will be developed 
for underslung cranes. 

The present trend toward crane cabs with greater 
visibility and comfort will continue. Air-conditioned 
cabs already have been built. Controls are easier to 
operate and will be arranged more conveniently. 
Pushbutton controls are on the increase. For bette: 
slow-speed, light load hoisting and better control 
over lowering speeds, improved ac crane hoist con- 
trols can be expected. Crane spans have increased 
steadily over the years and probably will continue 
to do so. Top-running cranes averaged around 40-ft 
span in the early 1900's. This now is up to 65 or 
70 ft, and with modern welding methods, 100-ft 
spans can be built readily. 
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industrial trucks 


Tooay, industrial trucks are 
widely used throughout Metalworking for batch- 
handling in production, and for lifting and tiering 
in receiving, storing, and shipping operations. De- 
signed for intermittent moves to any destination and 
over any route having suitable flooring and clear- 
ances, trucks provide a completely flexible system 
of handling. Both powered and non-powered trucks 
make up the industrial-truck system in the average 
plant. If the system is properly organized, each truck 
is applied to the work for which it is best suited and 
both types are integrated into the over-all plant 
handling system 

Non-powered trucks include two-wheel stevedore 
trucks, flat platform trucks that can be equipped 
with a variety of superstructures, and hand-lift 
trucks either with a platform for skids or forks for 
handling pallets. Major application for these trucks 
is for short moves and light loads. For example, in 
older buildings with cramped layout, hand-lifts 
are widely used for moving material from main 
aisles to machines that cannot be reached with pow- 
er trucks. Variants of the hand lift truck include hy- 
draulic die handlers and hand-operated stackers. 
While non-powered trucks are applied to advantage 
in certain areas, the great bulk of handling is per- 
formed with power trucks. 

The oldest power-truck method is the tractor- 
trailer system. Strictly a method of hauling, the 
tractor trailer, by moving a large number of load- 
carrying vehicles with a single prime mover, is the 
most economical method for moving large quanti- 
ties of material over long distances. 


platiorm trucks 

Next in point of historical development came the 
platform truck. Requiring an external means of load- 
ing and unloading, this method has very little ap- 
plication in Metalworking today. Several years later, 
during World War I, the first low-lift platform truck 


“We need a small straddle truck to handle 
the supply of bar stock to automatic screw 
machines.” 


FACTORY MANAGER, SCREW-MACHINE PRODUCTS 
COMPANY 


made its appearance. Containing within itself the 
means of picking up, moving, and depositing loads, 
this truck greatly increased the efficiency of indus- 
trial-truck handling by eliminating the need for 
handling parts or containers on and off the truck and 
by eliminating the waiting time required for load- 
ing trucks of the fixed-platform type. The first truly 
self-loading truck, it still is in wide use for moving 
skid-loads of parts from machine to machine and for 
jobs requiring no tiering. 

Increased building cost and recognition of the 
value of space led to the next major advance—de- 
velopment of the high-lift truck. This permits tiering 
of skids in storage, thus doubling or tripling the 
number of pieces stored on the same floor area. 


fork-lift trucks 

Success of this method led to the development of 
the fork-lift truck. Originally designed to improve 
methods of handling tinplate, this truck now forms 
the basis for the most widely used system of indus- 
trial truck handling. For shipping, receiving, and 
storage operations, where runs are short and the 
major need is for mechanical means of lifting, stack- 
ing, and positioning material that can be handled in 
unit loads, fork trucks, with their speed, maneuver- 
ability, and capacity to lift as high as 24 ft, have 
greatly reduced the time and cost of handling and 
have made possible the efficient utilization of cubic 
space. 

As conditions for the efficient use of fork trucks 
also exist in many production departments, their 
use in these areas is increasingly evident. Gas and 
battery-electric trucks are by far the most popular 
with gas-electrics receiving consideration primarily 
as a means of reducing maintenance and of eliminat- 
ing battery recharging time. Diesels are coming into 
the picture chiefly for heavy-duty yard handling 
and propane units also are in use. 


supplementary trucks 


Supplementing the basic power-truck system are 
a number of powerized hand trucks guided by an 
operator who usually walks with the truck. (Al- 
though no seat is provided, riding is possible on 
some trucks.) Tractors, platform, pallet, high-lift 
platform, and fork trucks make up this group. Light 
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weight and highly maneuverable, these trucks are 
increasing in popularity, particularly where limited 
floor capacities and narrow aisles prevent the use of 
a standard rider truck. For a particular class of han- 
dling job, variants of the standard truck, such as 
die handlers and crane trucks, have been developed. 
While trucks ranging from 1,000 to 6,000 lb capacity 
are the most popular for Metalworking applications, 
special ram trucks capable of handling loads up to 
100,000 lb have been built. 

For efficiency in truck operation, effective dis- 
patching is necessary, particularly in the larger 
plants and those requiring a large number of sepa- 
rate movements of material. Scheduled service over 
fixed routes is common. Making operators respon- 
sible for service on assigned routes between transfer 
points is another system that works well in many 
plants. Central dispatching for trucks assigned on 
an “as-called-for” basis also is employed, usvally 
in conjunction with call-in from a phone at the des- 
tination. More recently two-way plant radio systems 
have been applied with considerable success. Within 
the department, lights and semaphores often are 
used to indicate where service is needed. 


truck attachments 

Indicative of the growing trend for applying 
trucks to all kinds of lifting and positioning work 
in all phases of plant operation is the large number 
of truck attachments that have been developed dur- 
ing the past few years, and particularly since the 
end of World War II. We now have rams, booms, 
and crane attachments for any number of objects 
that do not lend themselves to palletizing, but can 
be handled readily as suspended loads. Revolving 
forks and a variety of self-dumping units eliminate 
the need for manual unloading of skid bins or tote 
boxes. A great deal of attention has been given to 
ways of handling loads without pallets. Pushers, 
push-pull units, and a number of clamping devices 
eliminate the need for pallets on cartons, crates, 
boxes, drums, barrels, and bags. Pivoting forks and 
drum handlers are for more specialized applications, 
and castings in bags have been handled with a self- 
dumping scoop. Side-shifters ease positioning of 
stacked loads. Recently, we have seen carriages com- 
bining the action of several attachments. One can be 
adjusted to function as standard forks, as a clamp, 
as a fork-spacer, or as a side-shifter. An even later 
development, which is not yet on the market, mounts 
this carriage on a head that can be rotated to 360°, 
and also incorporates a dumping action that operates 
to 135°. The result is that one attachment can pick 
up any-shape object within its range. 


what's ahead 


In the future, industrial-truck users can expect 
continued development in the direction of improved 
operation, lower maintenance, and increased ver- 
satility. In gas trucks, there is a definite trend toward 
automatic transmissions and fluid clutches. With 
these new drives, clutch life can be extended as much 
as five or six times. Not only are maintenance costs 
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eight major trends in industrial 
trucks 


1. Designs for improved operation, lower 
maintenance, and increased versatility 

. Wider application of automatic transmis- 
sions and fluid clutches 

. Further extension of power steering on 
the higher capacity trucks 

. More multi-purpose attachments 

. Improved power sources 

. Greater interchangeability of attachments 

. Extensions of mechanical handling to con- 
gested and light floor-load areas through 
use of straddle fork trucks 

. Improved hydraulic systems leading to 
more compact designs 
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reduced, but trucks also are easier to operate. For 
additional driving ease, power steering is on the 
way for trucks of 8,000 lb capacity and over. Easier 
operation, together with improved visibility, will 
permit greater truck efficiency and faster handling. 
Speeds for indoor operation, however, are not ex- 
pected to increase. The emphasis now is on safety 
and avoidance of accidents. Present-day trucks 
travel at from 6 to 9 mph and this generally is con- 
sidered optimum under normal plant conditions. 
Only for long distances where congestion is not a 
problem are higher speeds likely to be employed. 
In many plants today there is a demand for light- 
weight, highly maneuverable trucks to operate in 
narrow aisles and restricted areas. In fork trucks 
of conventional cantilever design, there seems little 
likelihood that this demand will be met. Weight, for 
example, cannot be reduced materially because the 
weight of the truck counterbalances the load. The 
same is true of length and turning radii, although 
the possibility of improving turning radii by driving 
each wheel independently is under consideration. 


possibilities in straddle fork trucks 


For certain applications where weight limitations 
preclude the use of trucks of conventional design, or 
where maneuverability is particularly important and 
slower operating speeds are acceptable, there will 
be a trend toward the straddle-type fork truck. Nu- 
merous plants that have not been able to use trucks 
will be able to obtain the advantages of mechanized 
handling through application of trucks of this de- 
sign. As outriggers virtually eliminate the need for 
counterweighting, the straddle fork truck has mini- 
mum weight for a given capacity. Stand-up drives 
plus a compact power unit permit minimum length 
and a greatly reduced turning radius’ At present the 
straddle fork truck is limited to relatively light 
loads and certain maximum size pallets. On platform, 
crane, and similar trucks, weight reduction can be 
expected through designs employing lighter metals 
and stronger alloy steels. 

While some plants will need lighter, smaller 
trucks, others will demand trucks of greater capacity 
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“We are conducting a vigorous campaign for 
improvements in the safety characteristics of 
truck design. We insist on better operator vis- 
ibility, greater protection against fusing of 
contacts, improved brake systems, shockproof 


steering, and better protection for operators.” 
MATERIALS HANDLING SPECIALIST, STEEL PRODUCER 


to handle larger unit loads. As this occurs, more at- 
tention wil paid to floor construction. Even on 
ground floo: concentrated weight of large load- 
ed trucks must be considered. As considerable relief 
be obtained from side-loading trucks, it may be 
type, or some form of straddle truck, will 
conventional fork trucks for relatively long 
movements of heavy loads 
Truck lifting speeds, now up to 50 fpm, are con- 
sidered “plenty fast” for all present and anticipated 
future requirements. It is unlikely, too, that height 
of lift will increase. Two things are involved: first, 
loads now can be stacked up to 20 ft, bottom of 
load (one standard truck even stacks as high as 24 
ft), and this is considered the optimum by most 
ts and materials-handling men. Second, on 
battery-electric trucks, high lifts and fast lifting 
rates take a great deal out of the truck battery. The 
major reason that we presently experience no diffi- 
culty on this score is the fact that only every third 
or fourth load must be raised to maximum height 


improved hydraulic systems 
Demands will continue, however, for maximum 
ifts from trucks with low collapsed height as this 


re permits operation in low ceiling areas and 
through low door openings. With the telescopic prin- 
ciple, however, a two-mast assembly provides a 
lift height that is less than twice the over-all col- 
lapsed height of the truck. To get required high lifts, 
it will be necessary to go to three and possibly four- 
mast assemblies if low collapsed height is desired 
in the same truck 
The next 10 years also will see great improvement 
hydraulic fluids and seals, particularly in the 
ion field. This will permit transmission of 
reater power in less space, leading to equipment of 
more compact design. The higher the pressure, with- 
in accepted limits, the greater the space saving 
Increasing attention will be paid to methods of 
eliminating pallets. In a large plant, pallets repre- 
sent a sizable investment. One automotive plant, for 
example, has $2,500,000 worth of pallets. Beyond 
this, many loads are shipped without pallets because 
of the freight charges involved. These must be 
loaded and unloaded manually, Attachments al- 
ready are available for handling unpalletized loads, 
but further development and extension of these de- 
vices can be expected 
The same is true of attachments generally. While 
fork trucks now can perform all mechanical motions 
that ever conceivably would be required, new 


attachments undoubtedly will be developed to use 
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hese individual mechanical motions singly or in 
combinaton for specific jobs. But the major develop- 
ment in this field will be a trend toward greater 
nterchangeability. Changing from one attachment 
to another will become faster and easier. Although 
it undoubtedly is in the distant future, we may one 
day see attachments made interchangeable among 
different makes of trucks. 

Preventive maintenance, already well established 
in the large plants, will be improved in the smaller 
Battery-charging, lubricating, and repair 
equipment show little possibility of change. How- 


plants 


ever, for longer life and reduced maintenance, elec- 
tric truck controls will be improved. Smaller, more 
rugged contactors are on the way 


trends in motive power 

Diesels may increase. At present, on small diesels 
too great a differential exists between gas and diesel 
engines to permit their application. But better, small 
diesels now being developed may change this pic- 
ture. Gasoline-electric trucks designed from the 
ground up are also a definite possibility. Lower 
maintenance and improved operating characteristics 
provide the stimulus to develepoments in this direc- 
tion 

Over and above predictable developments are a 
number of things that are within the realm of pos- 
sibility and may have an important bearing on the 
industrial truck of the future. Many people, for ex- 
ample, are dreaming of a host of applications for 
atomic reactors, radioactive isotopes, and many other 
developments that today are largely in the experi- 
mental stage in so far as commercial application is 
concerned. As these dreams come into being, they 
may well find application in industrial truck design. 
Included in this group that can be considered pos- 
sibilities, although at present they seem in the dis- 
tant future, are: gas turbines as a source of motive 
power, radio-isotope batteries, “atomic” power units 
to convert nuclear energy to electrical energy with- 
out resorting to intermediate mechanical means, and 
the conversion of carbon to electrical energy through 
the medium of heated reaction fuel cells. 

Work also is under way to develop an explosion- 
proof battery for hazardous areas. Sponsored by the 
Armed Services, this may lead to new explosion- 
proof truck designs. One such truck was developed 
during World War II, but the problem of battery 
hydrogen was not overcome. For the same purposes, 
an air-operated fork truck and a stacker operated 
from carbon dioxide already have been developed. 
Remote control] operation through radio control al- 
ready has been employed and may find greater 
commercial use when the application warrants. 


“I would like to see some manufacturer come 
up with a stand-up, center-control, gas-oper- 
ated truck which could be operated in either 
direction.” 

MATERIALS-HANDLING SPECIALIST, STEEL PRODUCER 
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Few Metalworking plants to- 
day are without some form of conveyor. Principally 
applied for the continuous movement of material 
over fixed lines of travel between fixed points, con- 
veyors are the backbone of line production, pro- 
gressive assemb!y, and continuous processing. They 
also are widely employed for feeding machines or 
assembly lines, for mobile storage between opera- 
tions, and for moving material from department to 
department, from assembly to storage or shipping, 
from one floor to another, and even from building 
to building. 

By keeping aisles free of material, they reduce 
congestion and contribute to safer working condi- 
tions. In manufacturing areas, they often set the 
pace of production. Power requirements are neg- 
ligible, weight is seldom a problem, and cost per 
ton of material handled is exceptionally low. While 
conveyors do a majority of the handling work in the 
mass-production industries, their use in Metalwork- 
ing is by no means limited to plants of this type 
Countless plants in which batch-handling predomi- 
nates nonetheless have departments or related oper- 
ations that can be best served only by conveyors 

In one West Coast plant, six conveyors are stacked 
behind a row of presses to provide movement in 
either direction to any press. Basically a jobbing 
operation, presses often are changed to other jobs 
and there is no fixed sequence of material flow 
from one press to another. Yet proper application 
permits conveyorized handling at reduced cost and 
higher rates of production 

While many relatively simple problems, such as 
feeding parts from one machine to another, are 
solved by plant process engineers, the majority of 
power-conveyor installations are engineered sys- 
tems that require the specialized knowledge and skill 
of the conveyor manufacturer. With conveyors now 
available, virtually every handling problem of the 
fixed-path type can be solved by conveyorization. 


roller conveyors 

One of the most common conveyors in Metalwork- 
ing is the gravity roller. Low in first cost and requir- 
ing little maintenance, roller conveyors are popular 
for general movement of material through the plant, 
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conveyors 


for moves from machine to machine, for temporary 
storage between operations, and for progressive as- 
sembly. Adjustable in height and available in curved 
sections, gravity systems also may include switches, 
turntables, transfer carriages, ball tables, rotary 
transfers, up-enders, roll-over devices, swinging 
gates, and numerous other devices to satisfy specific 
handling or layout requirements at any point along 
the line. On lines set up for machining heavy pieces, 
conveyor sections often are found within the ma- 
chines themselves to permit conveyorized movement 
both to and from the working area. This practice, as 
well as many of the devices previously mentioned, 
eliminates rehandling—one of the major objectives 
of all modern handling systems, 

For solving spot problems such as may arise in 
loading and unloading operations on receiving or 
shipping docks, many plants employ portable roller 
sections. Wheel conveyors also are coming into 
broader use for this purpose, their lightness being an 
advantage in these applications. Heavy-duty types 
are employed around furnaces, shears, and other 
equipment where heavy units must be loaded, un- 
loaded, or positioned. In the portable field, we also 
have inclined belts, adjustable-length belts, tele- 
scopic, and accordion conveyors that even permit 
flexing to an angle or around corners. These types 
are particularly useful for handling unpalletized 
material into and out of railroad cars or trucks. 

Similar to gravity conveyors, except for incor- 
porating a chain or belt to drive the rollers, live 
roller conveyors provide power movement for any 
material that can be handled on roller conveyors. 
Switches and other features of the gravity system 
also can be installed in live-roller lines 


chain conveyors 

Developed shortly after the turn of the century, 
the chain-on-edge conveyor, with its ability to travel 
in any direction, opened the door to tremendous 
flexibility in conveyorized handling. Combined with 
wheels and trolleys it became the trolley conveyor 
which today is probably the most widely used con- 
veyor in the Metalworking industries 

Found in every plant area, trolley conveyors are 
particularly valuable for moving pieces from one 
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nine major trends in conveyors 


. Greater integration of handling equipment 
with manufacturing operations 

2. More automation on high-volume lines 

. Increased application of electronics for 
performing control functions automatically 

. Further development in methods of trans- 
ferring from one conveyor to another 
More devices for loading and unloading 
conveyors automatirvaliy 

6. More positioning units such as up-enders, 
turn-overs, etc. 

. Improved safety devices 

. Better lubrication systems and more com- 
pact drives 


9%. Broader education of users for improved 
applications 


operation to another, carrying parts through process- 
ng, feeding assembly lines, and for delivering ma- 
terial from one area, department, or building to an- 
other. By joining widely separated areas often on 
different levels, they frequently permit direct-line 
flow of material without the aid of costly building 
alterations. By traveling at ceiling height, only 
weeping down to floor level at delivery points, they 
ave space and avoid congestion. Oftentimes, ovens 
and furnaces can be ceiling-mounted when parts are 
handled by trolley conveyor. For processing opera- 
tions, such as washing, cleaning, painting, baking or 
plating, special chain and bearings are employed to 
resist heat and the corrosive action of fumes and 
vapors 
While the trolley conveyor handles one or more 
objects on carriers developed for this purpose, vari- 
ants of this system employ trolley chain as the mo- 
tive power for towing dollies and trucks along plant 
aisles or for moving carriers supported by a second 
trolley on a separate rail. The latter, referred to as 
a power and free conveyor, provides maximum flexi- 
bility in overhead conveyorized handling. Pos- 
sessing all the features of trolley conveyors, it also 
permits transfer of carriers from one power system 
to another, makes it possible to stop carriers en 
route, and is readily adapted to automatic dispatching 
of carriers to distant locations. High in initial cost, 
this system thus far has only a few metalworking 
installations, all in mass-production industries. 
Inverting the idea of the overhead tow chain, floor- 
installed drag-chain conveyors have had some ap- 
pheation for general movements of material, par- 
ticularly in the larger plants where they take the 
place of tractor trains. Another interesting upside- 
down type finds the front of a fixture attached to a 
trolley on a track below the chain and the rear of 
the fixture supported on two wheels running on 
track. The carrier is held level even on inclined 
sections 
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For assembly, however, floor-chain conveyors of 
a number of types are widely used. Apron, slat, flat- 
top, or pallet conveyors, together with chain-oper- 
ated dollies and special fixtures of all kinds are 
capable of satisfying a wide variety of needs where 
power handling is required for progressive assembly. 
With a closed-loop conveyor, it is relatively easy to 
supply power for run-in tests on the conveyor for 
many products requiring this type of check after 
assembly. 

In Metalworking, the major application for belt 
conveyors is light assembly, package handling, and 
the movement of small parts from operation to oper- 
ation. With deflectors and sweep arms, often in con- 
junction with photoelectric cells or other automatic 
selecting devices, a number of highly efficient setups 
have been developed for packing, sorting, and 
processing operations prior to shipping. 


vertical handling 

For vertical movement, we have in recent years 
seen considerable improvement in the operation 
and control of the ordinary elevators employed in 
multi-story buildings in conjunction with industrial 
trucks. Special applications also have been made in 
which the elevator operates automatically in con- 
trolled sequence according to the needs of conveyors 
on different floor levels. For continuous movement, 
rigid-arm and suspended tray conveyors carry boxes, 
cartons, or packages in either direction, with 
automatic loading or unloading usually possible. 
In multi-story plants these offer the means for get- 
ting continuous flow from the end of assembly lines 
on upper floors down to the shipping dock. Roller 
spirals and chutes also are used for lowering cartons 
and containers from one floor to another. 

Increasing interest in efficient method of chip 
handling have given new impetus to pneumatic 
conveying, tubular conveyors with internal flights, 
and the vibratory conveyor. While pneumatic sys- 
tems are primarily for handling crushed chips to 
storage hoppers, the other two are employed with 
increasing frequency, not only for this purpose, but 
also for chip removal from individual machines. 
Vibratory conveyors, drag chains, tubular convey- 
ors, and modified apron conveyors all find applica- 
tion for moving chips from machine conveyors to 
central collection points. Both underground and 
above-floor installations are found, the latter being 
easier to change in the event of relayout, but greatly 
limiting cross traffic in the area 


what's ahead 

In the future, we may expect to see a considerable 
extension of conveyorized handling. Despite the 
many outstanding installations that can be found in 
Metalworking, many opportunities for improvement 
exist in the average plant. The first fully convey- 
orized line for machine-tool assembly, for example, 
was installed only this year. 

At present, there is a definite trend toward greater 
automaticity in production and this can be expected 
to continue. Mass-production processes will be inte- 
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grated by automati: materials-handling equipment 
so parts can be processed through a series of opera- 
tions automatically. Labor will be required only to 
load material at one end, receive completed parts at 
the other end, and check the line periodically to make 
sure that all units are producing proper quality. 
We already have a few machining and press lines 
on which this has been accomplished on a large 
scale. In these cases, man, even with the aid of con- 
ventional mechanized handling equipment, proved 
too slow for the rapid loading and positioning that 
was required to obtain maximum productive effivien- 
cy from machines and presses . 


outlook for automation 

To get the necessary handling speed, management 
developed automation—essentially specialized con- 
veyorization that takes work from one machine and 
then delivers and loads it into the next machine 
without manual handling at any point. The result is 
the complete integration of handling with processing. 
While much more of this type of conveyorization 
will be planned in the future, it will be applied only 
to high-volume production on lines that remain rela- 
tively unchanged for several years. Cost and the time 
required for planning and installing systems of this 
kind, as well as the time required for getting them 
up to full production, will prohibit their use on lines 
subject to frequent change. 

More devices for automatic loading and unload- 
ing of conveyors also can be expected. The capacity 
of many conveyors now is limited by the capacity of 
humans to load or unload. Automatic loading will 
permit higher speeds with resulting greater capacity. 
It already is possible to take cartons from a conveyor 
and stack them automatically on a pallet, according 
to a pre-arranged pattern. 

Further development in methods of transferring 
from one overhead conveyor to another seem likely. 
If, for example, work could be transferred auto- 
matically from long storage conveyors to short 
processing conveyors, such as those in furnaces, con- 
siderable savings could be obtained. The long con- 
veyor could be of standard design, while the shorter 
one could be designed to suit the conditions. Cost 
and economics probably will determine the practi- 
cality of such installations. 


automatic control devices 

One of the biggest trends in conveyors is toward 
more automatic contro] devices. For example, at one 
automotive plant today the assembly system con- 
sists of 42 separate conveyors, all electrically inte- 
grated and operating as a single gigantic assembly 
machine. Main dials on the control panel are cali- 
brated in “cars per hours,” and the whole system 
can be adjusted to the day’s production in a matter 
of seconds. Electronics are destined to play an im- 
mensely important part in the conveyor layout of 
the future. For example, electronic devices may well 
permit transfer between nonsynchronized conveyors 
operating at different and varying speeds and at dif- 
ferent capacities or with non-uniform flow. 
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Less spectacular but more broadly applicable are 
a number of automatic devices that will grow in 
popularity because they reduce the amount of physi- 
cal labor required in the daily job. Included are 
systems for automatic dispatching to pre-selected 
distant points; built-in automatic work positioners, 
such as up-enders, roll-over devices, and turntables; 
traffic control devices; deflectors; sweep arms; de- 
vices for automatic sorting, feeding, or weighing. 

Built-in safety devices, both for personnel and 
equipment, will receive greater attention. Overload 
release devices will be more widely used. More con- 
veyors will be equipped so that they can be shut 
off at any point along their length should an oper- 
ator be in danger. In some cases, electronic devices 
may do this automatically. Automatic load holders, 
already available, may well become standard on all 
installations to protect workers in the event of 
power failure. 


design improvements 

Improvements in basic conveyors are likely to 
be refinements in design of components to take ad- 
vantage of new materials and new manufacturing 
techniques. We already have seen a trend toward 
increased use of anti-friction bearings and with it 
improved bearing seals. Currently, there is a trend 
toward better lubrication methods and even to cen- 
tralized systems that deliver a metered amount of 
lubricant to a particular bearing at predetermined 
intervals. “Sealed-for-life’ bearings also are be- 
coming popular. 

More compact drives are increasingly evident. 
Fluid couplings and torque converters are relative 
newcomers that show promise for the future. By 
cushioning every part of a conveyor against the 
strain of starting, they often will permit line-start 
motors on applications for which they were never 
considered suitable. Variable-speed drives are likely 
to increase in use where minute variations and ad- 
justments in speed are important. 

We can expect, too, that conveyor manufacturers 
will not overlook the possibilities of new materials. 
We already have aluminum and magnesium convey- 
or sections so light that a section can be carried in 
one hand. One company now has gravity roller 
sections with rolls of clear plastic tubing. Feather- 
light, these rolls turn at a breath. 

It is likely that there will be requirements for 
chain of high precision, possibly with anti-friction 
bearings in the joints, so carriages or fixtures can 
be maintained on an exact spacing to permit per- 
forming various machine operations simultaneously 
without removing the product from the fixtures or 
holders. 

One of the biggest problems of the future and one 
that will receive considerable attention is the mat- 
ter of educating many users and some manufacturers 
in the principle of good application engineering 
Many authorities feel that nothing would advance 
the science of materials handling faster than fa- 
miliarizing plant management with what is avail- 
able and how it should be used. 
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NEW. 6-7000 Ib FORK TRUCKS 
BY CLARK EQUIPMENT 


Theyne as Modern as your 
planning for the Futune 


The NEW, Improved 
UTILITRUCS... set a new 
high in fork-truck design 
and construction 


Advanced features insure 
longer life, lower coat 
greater ease of operation 
and increased work 
capacity. They are 
rougher and tougher 
than any handling job in 
the 6,000-7,000-pound 
range, that any steve- 
doring boas, foundry 
boss or steel-muill 
foreman can dream up 


“Dynotork- 
Drive” 


Clark “Quick 
Change” Clutch 


Dynamic 
Braking 


he detailed features of these 

new UTILITRUCS show why they 
master the ever-increasing burdens 
put upon materials handling equipment 
by modern production methods and 
techniques. See for yourself why 
they set new high standards for 

the fork-truck industry 


increased 
Trovel Speed 

v Increased 
Lifting Speed 

v Avtomatic 


BOTH POWER 
TYPES... 


Acceleration 
HAVE ALL THESE 
Protection 
IMPROVEMENTS... Gust 
Vv Increased 
COMP ACT— Braking 
MANEUVERABLE 
Broking 
NEW FORK 
MOUNTING 


25° FREE-LIFT 


INCREASED 
ORIVER VISIBILITY 


CENTER-PIVOTED 
STEERING AXLES 


VEASE AND 
CONVENIENCE 
OF SERVICE 


OR 
WNDUSTRIAL TRUCK DIVISION + CLARK EQUIPMENT COMPANY BATTLE CREEK MICHIGAN 


Please send Utuutrve literoture Material Handling New: 
Hove Representative Call 


V INCREASED 
ORIVER COMFORT 


CUSHION TiRES 
STANDARD 
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FOR ADDED INFORMATION ON 
MATERIALS HANDLING 
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MONOGRAPHS AND BOOKLETS 
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(Continued on page J-22 
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Full Electric Fork Truck Operation 


FOOT 


The ALL NEW 


the usual 
Electric 
Fork Truck 


LEWIS-SHEPARD SPACEMASTER 


MODEL "M’ 


40% More Storage Space... The “M” uses 
only 6 feet of this 10 foot aisle, leaving room for 
an extra row of stacked loads. 


You get more travel speed with more stability, plus 
higher lifts at faster speeds than with any similar 
truck ... All controls are in the palm of one hand 
for quicker, safer operation. 


Straddie Type 
3000-4000 Ibs. 


capacity 


*With 42” long, 48” wide loads 


Check L-S First... 
Get the Facts 


1018 Walnut St., Watertown 72, Mass. 


1 want to hear more about the new “M” Model. 


Name 


Company 


Street 
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LEWIS-SHEPARD 
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“DEAD STORAGE” AREA AT NIGHT... . . . TRANSFORMED INTO ACTIVE MARSHALLING YARD BY G-E OUTDOOR INDUSTRIAL LIGHTING 


~ Small investment in G-E lighting 
doubles value outdoor work areas 


A LIGHT FOR EVERY NEED ic available from You can use your plant's outdoor areas just as efficiently at night as you : 
ae ee eee do during the day by adding outdoor lighting. And the cost of this produe- 

crossarm mounting, with three beam spreads; tive lighting is insignificant compared to your present investment in outdoor 

8 Heavy-duty, wide variety of mountings and work areas, 


beam spreads; C ine Xpensive, open floodlight for SPEED up MATERIALS HANDLING 


closer-range illumination 


Tighter production schedules, congested plant facilities, and many other ; 
factors make it necessary for you to handle raw materials, parts, and prod- : 
ucts at night. With ‘round-the-clock ‘‘daytime” provided by G-E outdoor 
lighting, fast, efficient materials handling is made possible, with a minimum 
of mistakes or damage. In the plant pictured you can see how an area, 
almost useless in the dark, became a productive asset. 


PROTECT PERSONNEL, PLANT PROPERTY 
The right outdoor lighting can pay big dividends in preventing accidents, 
pilfering and sabotage. But it is important to get lighting that serves vour 
needs best—money spent on inadequate lighting is often wasted. To get 
more information on General Electric’s full line of outdoor lighting for 
industrial plants, write for bulletin GEA-3640, to Section 451-172, General 
hlectric Company, Schenectady 5, N.Y. 


OUTDOOR INDUSTRIAL LIGHTING 


GENERAL ELECTRIC 
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See how eosily flexible Powerduct Cable plugs in. Spring keeps coble taut. For simplicity of installation and relocation, compore this cable with conduit. 


No busduct system is truly flexible without this 
New Powerduct Cable 


Mobility of machinery is increased. Powerduct Coble 
odds to usefulness of mony types of equipment 


the right cable for the job 


ANACONDA 
wire and cable 
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It’s the only nonmetallic-armored busdrop cable UL ap- 
proved for this hard use; cuts cost of relocating machines 


Your plant may well suffer from hardening of the power arteries. Here's 
why. Even if you have a modern busduct system, it may be flexible only 
so far as it goes. You may still have to rip out permanent or semi-perma- 
nent wiring every time you rearrange important machines. That's costly. 

Here’s how to remedy this situation. Match your present busduct sys- 
tem with money-saving ANACONDA Powerduct Cable. It's the only cable 
of its type approved by Underwriters’ Laboratories, Inc. for busway 
branches under section 3646, 1951 National Electric Code. 

You save 7! ways. Powerduct Cable is much cheaper to install 
than conduit. It handles easily. Grips prevent cable creep. No time is 
lost. You get circuit capacity at any point for any load at any time. It’s a 
cinch to relocate. Coil (see illustration) makes local changes easy. 

How tough is it? Its flame-retardant jacket, woven like a fire hose, 
takes heavy mechanical abuse, won't fray. Cold-flow is no problem. 
Cutting compounds, oil, acid, water, grease won't harm it. 

Plan now to add flexible Powerduct Cable to your busduct system. 
See your regular upplier and insist on the ANACONDA Trademark—your 
positive proof of UL approval for this use, Anaconda Wire & Cable Com- 
pany, Broadway, New York 4, N. Y. 
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MATERIALS HANDLING 


(Continued from page J1&) 
Handbook of Moteriol Handling with In- 
dustrial Trucks, 1950, The Industrial Truck 


Association, 370! N Broad St, Philadel 


WITH chia 
The HOW Book, Revised Edition, 1951, Yale 
& Towne Mfg. Co, Philadelphia, Pa 
Company, Schenectady, NY 
Materials Handling, 1952, The Moterials Han- 
Reducing transmitted vibration and 4 
dynamic loads with Korfund Vibra- ; - ; Material Handling—At the Machine, Nov 1949, 
tion Control gives: | ; Raymond Corporation, Greene, NY 
Materials Handling--Techniques, Case Studies, 
© More efficient plant layout 3. \ . Equipment, Jan 1949, The American Society 
* Elimination of special foundations Ls “iy. ’ New York, NY 
for most machines = Packaging and Maoteriol Handling Seminar 
: ‘ Papers, presented by W B McClelland, Clark 
Reduced rejects—improved work a Equipment Company, Bottle Creek, Mich 
quality ao Proceedings—Great Lakes Materials Handling 
Conference, June 1949, University of Toledo, 
Increased production “im Te Toledo, Ohio 
: Proceedings—Midwest Material Handling Con- 
Reduced maintenance ference—1950, Midwest Material Handling 
Society, 53 W Jackson Blvd, Chicago, til 
Reduced noise and employee ; Po, Proceedings—Annual Materials Handling Con- 


fatigue ference, Purdve University, Memorial Union 
Typical spring-isoloted hammer foundetion 
Shock isolation is so complete that o coin will Building, la Fayette, Ind 
remoin stonding on edge beside the founde- Proceedings—1947, 1948 and 1950, Society 
thon os maximum blows ore struck Tests prove 
there 1s actually o slight increase in hammer 
blow efficiency dling Engineers, 20 W Jackson Blvd, Chi 


of Industrial Packaging ond Material Han 


cago, Ill 
Safety Code for Industriol Power Trucks, 
1950, ASA B56.1 
Safety Code for Manlifts, 1949, ASA A90.1 
Safety Code for Conveyors, Cableways and 
Related Equipment, 1947, ASA B20.1 
Safety Code for Crones, Derricks & Hoists, 
1943, ASA B30.2 
Above Safety Codes may be secured from 
American Standards Association, 70 East 
45th St, New York, NY 
Safe Practice Pamphlets 
Number 
4 Overhead Traveling Cranes 
Kerfund Vibro-lsoloters solved a serious vibration Today + precision machine tools pay of in high 15 Elevotors 
problem ond permitted installation of this 100 ton production to close tolerances when protected 26 Wire Rope 
press on @ week upper floor in o loft building from external Special 
leolators often permit higher press speeds for greater con often be el d with | vibro- 33 Hoisting Apporotus 
production hon control 35 Conveyors 


50 Reducing Fatigue 

Vibration and shock transmission can be stopped at the source by mounting 54 Manuvol Handling of Materials 
impact machinery such as hammers and punch presses, and mechanical equipment 55 Industrial Power Trucks & Tractors 
such as pumps and compressors on Korfund Vibro-lsolators. Accuracy of precision 56 Worehouses and Shipping Rooms 
machines such as grinders, borematics and jig borers can be protected against 57 Use and Care of Hoisting Chains 
external vibration with Korfund machine tool mountings. Furnace arch and globar Available from: Notional Safety Council, 
life can be more than doubled with protective Korfund furnace mountings 225 N Michigan Ave, Chicago, um _ 

installation is simplified by means of Korfund Vibration Control for most Some Basic Techniques in Materials Handling, 
machines because they can be installed on ordinary floors without special founda- Jan 1948, Clapp ond Poliak, Empire State 


i i i li Building, New York, NY 
tions. Furthermore, better equipment layout gives straight-line work flow for 


higher production ; — Standard Industrial Service Electric Over- 

Standard Korfund Isolators are available for most applications. A Selector Chart heed Cranes, Specification No. 49, Jan 1949, 

in bulletin G-105 gives recommendations for both normal and critical conditions, Electric dias Crane Institute, 74 Trinity 
for hammers, machine tools, pumps, compressors, fans and most other mechanical Sheen Mow York, NY 

equipment See Sweet's Catalog Files or write us for your free copy today Unit Loads, Their Handling, Shipment & Stor- 

age, 1947, The Industriol Truck Association, 


mendations without oblige 
GOVERNMENT PUBLICATIONS 


then just contect us, or the 
representative yoo | Course of Instruction for Fork Truck Oper- 


will find im most principe! - ators, RSX Release No. 224, Published 
cities helt contury of ox 48-396 Thirty Second Ploce, Long Island City 1. N Y by: Bureau of Supplies and Accounts, Novy 
perience is ot your disposal in Canada: 510 Canal Bank, Ville St. Pierre, Montreal Department, Washington 25, DC 


(Continued on page 326) 
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CRANES 


Your most searching investigation of 
Euclid cranes and hoists is invited as 
to types, construction, serviceability, per- Fe 
formance and character of users. Ris. 


You are entitled to have all these facts 
before making the sizable outlay involved 
in the purchase of these capital goods 
items. 


We believe you'll be impressed by the 
character of our purchasers—our record 
of repeat orders—and the excellence of 
design and construction which are basic 
factors in their success. 


WRITE FOR 
CATALOGS 


Submit specifica- 
tions for prices and 


| tts Pnotits 
ale 
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"Sentinel of 
the Air Line" 


= 


Also 
Pneumatic 
Grinders 
“Remember, Built-in 
quality remains long 
after first-cos? disap- 

pears.” 


PRODUCTS 


46 Victor Ave 
DETROIT 3, MICHIGAN 


FILTER element removes 
solids .60039 and larger. 
TRANSPARENT BOWL pro- 
vides visibility. REGULA- 
TOR is capable of passing 
large volume with an uare- 
stricted flow and minimum 
amount of pressure drop. 
Self-bleeding, compact, 
simple. Machined from bere 
aluminum. LUBRICATOR de- 
livers desired volume of oil. 
Adjustable Venturi Vaive 
permits efficient operation 
on broad range of volume 
and pressure. Bow! can be 
refilled without shutting off 
air supply. Any of these 3 
devices can be used as 
separate units or in any 
combination. 


Write for Literoture 


J24 


“ONE MAN CREW” 


Here's a worm drive hoist that will 
speed materials handling throughout 
your plant. One man can handle up to 6 tons 
faster and more safely than any crew. 

With savings in time, power and labor, and 
prevention of accidents, any ElectroLift hoist 
will quickly pay for itself. Wide variety of 
models, with optional pushbutton control 

For further features, consult your Electro- 
Lift representative in telephone directory. 


ELECTROLIFT, ine 20 CHURCH ST... NEW YORE 7, 


MAYLIN 


= 


MAYLINE 


FORWARD WITH MAYLINE 


Fine drafting room furniture with these special fea- 
tures: “Drop-in” steel hinges, solid basswood top, 
rigid steel end cleats, platform type foot rest. 


Investigate this progressive line of drafting room 
furniture and equipment. 


Write for complete information 


ENGINEERING MANUFACTURING CO. 


637 North C St., Sheb wi | MAINE 


MAYLINE 


There are good ideas for you 
in this report on how 


PRECISION 
BUILDS POWER ON WHEELS 


This American Machinist Special Report 
illustrates the manufacture of Alco-GE die- 
sel-electric locomotives in a graphic, pic- 
ture-caption story, containing over 100 care- 
fully selected and exclusive illustrations. 

This provocative, 32-page report is packed 
with talented tooling ideas of particular in- 
terest to metalworking production execu- 
tives . . . retooling old machines for faster, 
more accurate work, unusual applications 
of heavy-duty tools, and excellent examples 
of plant-wide materials-handling control. 


Copies are available at 35 cents each. 
READER SERVICE DEPARTMENT 
American Machinist 


MeGrew-Hill Belidieg, New York 36, N. Y. 
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FLEXIBILITY AND LOW COST ore two reasons eight G-E metallic recti- 
fier chargers, above, cre used in a government installation. They have 
been moved several times to fit changing production layouts, and ore 


operated singly or in groups depending on number of batteries to be 
charged. In operation for more than 10 yeors, they have needed neg- 
ligible maintenance and are now on duty 24 hours o doy. 


Get more working time from your trucks 


with G-E Metallic Rectifier Chargers 


“ON-THE-SPOT” CHARGING is easy with G-E metallic 
rectifier chargers becouse they can be placed right 
in truck working creas. 
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It's faster and easier to keep in- 
dustrial trucks operating at top 
efficiency—-get more working time 
—when you use G-E metallic 
rectifier battery chargers. 


EASY TO INSTALL. No special 
foundation is needed. G-E chargers 
occupy small space, can be placed 
in convenient locations—even in 
truck working areas for ‘‘on-the- 
spot’’ charging. 

EASY TO OPERATE. Fully auto- 
matic, G-E chargers can be used 
by inexperienced operators. The 
user merely plugs in the charger, 
connects the battery and sets the 
time switch. Safety features pre- 


GENERAL 


vent damage to battery or charger 
in case of power failure. 


NO MAINTENANCE. Orher than 
an occasional dusting, and an 
annual oiling of the cooling fan 
in some types~-G-E metallic rec- 
ufier chargers will operate for 
many, many years with no main- 
tenance 

These and many other features 
make G-E metallic rectifier charg- 
ers a timely, low-cost investment 
for faster, easier materials han 
dling. For information write for 
Bulletin GEA-§292A, Section 463-6, 
General Electric Co., Schenectady 5, 
New York. 
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FOR THE MAN WHO WANTS 


TO CONTROL COSTS! 


Whatever your problems in weighing, checking, testing, 
counting, batching, force-measuring and other weighing 
operations . .. there’s a modern Toledo to do the job 
with high accuracy, speed and dependability. Have you 
i checked your scale needs? Get latest information in this 
widely used reference on Toledos that help you guard 
costs... speed production. Look into the advantages of 
Printweigh in stopping losses that originate through 
human errors. Send coupon for new edition—Toledo, 
Headquarters for Scales.” 


SEND 
FOR 
THIS! 


a 


Toledo Scale Co., Toledo 1, Ohio 


Please send without obligation your 
new edition on modern ways to weigh 
with Toledos 


Name 
Company — 


HEADQUARTERS w 
FOR SCALES 


MATERIALS-HANDLING 
BIBLIOGRAPHY — continued 


Govt Pubs—continued from pi-22 


Depot Operations Storage, Oct. 1943 Army 
Service Forces Manvo! M-402 
Operations  Siorage and Handling of 
Hozerdous Commodities, 1943, Army Serv 
ice Forces Monval M.402.1 
Depot Operctions—Storage, Hendling and 
Packing of Engineer Supplies, February 
1944, Army Service Forces Manual M-402-2 
Depot Operctions—Stovage and Issue of Ord- 
nance—General Supplies, Army Service 
Forces Manual M-402.3 
Depot Operations—Spoce Reporting, Army 
Service Forces Manual -402-4, Nov, 1945 
Materials Handling Handbook, Series A, Oct 
15, 1942, Published by: Army Air Forces 
Patterson Field, Dayton, O 
Materials Handling Manual, March 10, 1944 
NAVSANDA Publication No. 13, Published 
by: Novy Department Bureau of Supplies 
& Accounts, aWhsington, DC 
Modern Export Packing 1940, United States 
Department of Commerce, Superintendent 
of Documents, Washington, DC 
Navy Carloading A Handbook of Loading 
ead Bracing Methods, NAVSANDA Pub 
lication No. 65—Nov, 1945, Published by 
Navy Department, Bureau of Supplies and 
Accounts, Washington, DC 
Nevy Handbook of Storage Methods of 
Aeronautical Parts Assemblies ond Mate- 
riels—NAVSANDA Publications No. 64 
Sept, 1945, Published by: Navy Department 
Washington, DC 
Operotor Selection and Training: Materials 
Handling Equipment Technical Manual 21 
302, Published by: US War Department 
Operator Selection and Training: Materials 
Handling Equipment Technical Manual 21 
302A, Published by: US War Department 
The Warehouse Manual Jan, 1943, Published 
by: Storage ond Shipping Branch Plans Di 
vision Operations Services of Supply, 
Washington, DC 
Warehousing and Materials Handling Equip 
ment Manual, Series C, Published by: Head 
quarters, Army Air Forces, Air Service 
Command, Patterson Field. O 
Warehousing and Materials Handling, ATSC 
Manual No. 67-9, Equipment Manual 
Series D — Dec 1, 1944, Published by: Head 
quarters Air Service Technical Command, 
Wright Field, Dayton, O 


TRADE AND PROFESSIONAL 
ASSOCIATIONS 

Directory published by Trade & Professional 
Association of the US, US Government 
Printing Office. Price 70c 

American M 9 t A 
42nd St, New York, NY 

American Material Handling Society, Inc, 
8338 So Dante Ave, Chicago 19. Ill 

American Society of Mech 1 Engi ‘, 
29 W 39th St. New York, NY 

Association of American Railroads Freight 
loading & Container Section, Secretary, 59 
E Van Buren St, Chicago 5, Ill 

Association of Lift Truck & Portab'e Elevator 
Mfgrs, PO Box 66, Medfield, Moss 

Caster and Fleor Truck Monufacturers Asso- 
ciation, 7 W Madison St, Chicago 2, Ill 

Container Mfgs Guild (Corrugated) 450 
Seventh Ave, New York, NY 

(Continued on J-28 
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Installation view (right) shows the 
Jetfrey Hinged-type Apron Con- 
veyor operating beneoth a punch 
press in @ machine shop. 


IN PLANNING FOR 
““WHAT’S AHEAD” . 


CONVEYORS @ AERATORS @ SKIP 
HOISTS WEIGH LARRIES CRUSHERS 
@ PULVERIZERS © MOLD CONVEYORS 
@ FLASK FILLERS @ MAGNETIC SEPA- 
RATORS @ CAR PULLERS @ FEEDERS © 
TRANSMISSION MACHINERY 


Hinged-type Steel Apron Conveyors — 
especially suitable for handling small, light 
gauge metal parts. With lifting blades will 
convey up steep inclines, making a com- 
pact unit for carrying small parts from 
quenching tanks, heat-treating operations 
or from beneath punch presses, upsetters 
and other automatic machine tools. See 
two photos top right. 

Metal Turnings Crushers — for uniform 
reduction of long coils of alloy or high 
carbon steel and brass turnings into short 
or shoveling lengths —can be arranged 
for side or top feed by hand or conveyor 
Note cross-section. 

Also shown at extreme right are a con- 
tinuous Bucket Elevator and two sections 
of Jeffrey Chain. All of these units de- 
signed to speed production and reduce 
costs. May we make other suggestions to 
help you in your planning for ‘‘What's 
Ahead'’? 


Coiled section (below) of the 
hinged-type Apron Conveyor. 
Rolled hinges insure full flexing 
and prevent material wedging be- 
tween flights when curving. A 
tight, continveys moving trough— 
con be perforated for salvaging 
coolant 


Jeffrey Metal-turnings Crusher for 
uniform reduction of steel or brass 
turnings. Specially shaped crushing 
elements. If desired, a specially- 
designed feeder-conveyor con be 
supplied 
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SHAKE HANE > TRAPPED Joe, 
\ WITH OLD PE | THEM 

TROUGDALE LOVE TO 
| I AIN'T SEEN MALL AN 
HIM FOR MESS UPA SPEED: | 
DAYS \ A WITH 

LEANER / 


1066 THE TRACKS 


‘Old-fashioned | velus. 
it sales es leader! 


PEEL Dh / 


IFLA 


you more for your money, all factors considered. It’s this 
old-fashioned value that keeps Sol-Speedi-Dri the biggest 
seller in the oil and grease absorbent field. You can count 
on consistent quality, too-—laboratory testing sees to that. 
Send coupon today for free sample and literature about 


FREE SAMPLE: Fit) our the coupon and mail today for 


free sample and literature. 


AM 11.52 


MATERIALS HANDLING 
(Continued from page /-26 

c Equi Manuf s 
den, 1 Themes Circle, Washington, Dc 

Electric Hoist M ion, 71 
W 35th St, New York, NY 

Electric Overhead Crane Institute, 74 Trinity 
Place, New York, NY 

Fiber Box Association, 224 S Michigan Ave, 
Chicago, 

Ind jal Truck A tote 3701 N Broad 
St, Pa 


Claik Bidg, Pittsburgh, Po 


35th St, New York, NY 
Power Crane & Shovel Association, 4 Trinity 
Place, New York, NY 
Wire Rope institute, Washington, DC 
Weeden Box institute, Coll Building, San 
Francisco, Calif 
NOTE—This listing, which is not complete, 
is based upon a bibliography compiled by 
the Materials Handling Institute, with some 
additions by the editorial stof 


TIPS for TOP SHOP MEN 


Tre way to a man’s heart 
is still through his stomach and 
plant cafeterias and lunchrooms are 
a chronic weak spot. Keep them 
clean, light, and painted and equip 
ment up to date. Provide food suited 
to the work and the employees 


Change safety signs and 
other slogans regularly. Don't as 
sume that, because they're there, 
they’re read. Any sign or bulletin 
promptly becomes stale and familiar, 
thus loses its effectiveness 


N, plant or department 
has to be dirty. Yours will be dirty 
only if you let it be 


aisle limits, pas- 
sageways, safe heights — and see 
that they are maintained and ob 
served. Obstructed aisles are inef- 
ficient and dangerous. 


Ww indows, paint and lights 
all lose their efficiency if they are 
not kept clean. Follow a regular 
washing schedule — and watch the 
men follow your lead. 


D ispiay your products in 
the plant — where both visitors and 
employees can see them. Both will 
notice an attractive display, and the 
shop men will be proud of it. 


Train your own tool en 
gineers. Depending on piracy is ex 
pecting someone else to wind your 
watch 
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no elaborate 


foundations 


WHEN INSTALLING THE MODERN 


SCHRAMM AIR COMPRESSORS 


Complete assembled SCHRAMM units are furnished 
with compressor and motor mounted ona substantial 
steel base, which can serve as a foundation. No deep 
pit foundation or time and expense consuming 
“built-up” concrete foundation is necessary. 

En-Bloc construction is one of the many contribut- 
ing factors to this feature in the SCHRAMM Modern 
Stationary Compressor. The single block casting 
contains all of the cylinders, the main crank shaft 
bearing supports, camshaft bearing supports and 
the complete lubricating system. 

SCHRAMM Compressors are built for 24-hour 
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continuous service, in sizes ranging from 's to 100 
horsepower. 
Write for booklet C-50B for further information. 


SCHRAMM inc. 


The Compressor People 


WEST CHESTER + PENNSYLVANIA 


SCHRAMM, INC. WEST CHESTER, PA. 


Please send Free Booklet C-50 B on installing Stationary Air 
Compressors. 


Name 
Title. 
Company 


Street 


City Zone State. 
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Headquarters for 


TANA 


STERILIZER 
A SEDIMEN! 
TATOR 


OU CXTRACTOR 


STOR 


SETTLING TANK 


BARRETT HEAVY DUTY 
Oil Extractors Made in Several 
SizvesfFor Maximum Recovery 
of Oils from Chips and Turnings 
Rugged Sate 
Efficient Economical 


OIL RECOVERY 
RECONDITIONING 
COMPLETE SYSTEMS 


Automatic—For Reclaiming 99'2% 
of Recoverab!e Oil—Pump and Tank 


GRAFTON 
MEDIUM HEAVY DUTY 
Extractors Fabricated Steel 
Lid ond Drum Same Power Unit 
as Heavy Duty Models 


FILWHIRL ENAMELERS 


For Ce 
Fost 


sting Small items in Bulk 
Economical 

Ename 
Rust 


Lacquer 


TYPHOON WASHERS 
Rapid Triple Action Cleaning of 
Small Metal Parts Supplemental 
Pump and Tank Units Also 
Available 


CYCLONE DRYERS 


Quick Dry Small Metal 
and Forced Ai Circulotion 
Electric ot Steam Heater 
required 


Units 


Parts by 
Combination of Centrifugal Action 


Units and Sterilizer-Sediment Pre 


cipitator—Storage Tanks HYDEWA IMPREGNATORS 
Controlled Uniform impregnation of Coils, 
Condensors, Tubes, Yarn, etc 
Clean—-Compact— Efficient— Labor 
Saving—-Minutes Against Hours 


For Thorough Reconditioning 
of Cutting Oils use 
Over and Over Again. 


for 


WHIZO GALVANIZERS 


Engineered for High Production 
Unitorm Coating—Substential Ma- 
terial Savings Speedy 
if Operation for Hot Dip Tinned or 
Galvanized Items 


BARRETT BREAKERS 


inexpensive Unit for Separating 
Wide Variety of Small Parts which 
Stick Together in Tinning or Gal 
vanizing 


A Type and Size to Assure Economy in Industrial Needs 


Barrett. Continuing 104 years Manufacture of Oil Extractors—Over a 
Quarter of Century Devoted to Concentrated Scientific Research, De- 
velopment, Design and Building of Centrifugal Machines that Feature 
Built-in, Hi-torque, Direct Drive Motors and Heavy Rugged Construction. 


Consult Us 


DESIGNERS 


on Your 


AND 


Problems. 


BUILDERS 


BARRETT CO. 


LEON J. 


1800 Grafton Road, Worcester, Mass. 


ohm CENTRIFUGAL MACHINERY 
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THIS MAN WOULDN'T NEGLECT 


A MACHINE IN HIS PLANT 


...yet he hasn't 
had a Chest 
X-Ray! 


H. checks every piece of mechanical equipment he 
owns for wear, lubrication, efficiency. 


Yet he fails to take the simple precaution of a Chest X-Ray to make sure 
he does not have tuberculosis. Not because he’s opposed to the X-Ray. 
Simply because he is not sufficiently informed—or just hasn’t taken the 
time and trouble, or does not realize the seriousness of the problem. 


A Chest X-Ray is the first step toward detecting tuberculosis in its early 
stages. And in its early stages it can be cured with the least loss of time | 
from work. 


So, if you’re the man above, that one simple reason should make you 
get your Chest X-Ray—today. But listen, see how serious this really is: 


Between the ages of 15 and 34, tuberculosis leads all other diseases as 
a cause of death—although at no age are you safe from TB. Yet, if everyone 
does his part by getting a Chest X-Ray periodically, and the majority of 
cases thus discovered are followed up, we can eliminate TB entirely as a 
public health hazard! 


Will you do your part today ? Get a Chest X-Ray. It may mean your life! 


Published in the public interest by: 


McGRAW-HILL PUBLICATIONS 
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HANDLING SYSTEM. 


peeds-up production 


Increase machine tool production . . . elimi- 
nate manual lifting and hauling . . . reduce 
scrap handling time . . . with a MAY-FRAN 
engineered system. Hot, wet or highly abrasive 
chips, turnings and borings are continuously re- 


ENGINEERIN 


CLARKSTONE ROAD e¢ CLEVELAND 12, OHIO 


moved from operating production machines by 
CHIP-TOTE conveyors. Scrap is then discharged 
onto MAY-FRAN hinged-stee! belting which 
transports it out of plant or to other disposal 
point. 

MAY-FRAN systems are completely automatic 
and provide maximum scrap handling efficiency 
Speed of operation is synchronized with metal 
removing rate of machines. When drainage of 
coolants is required, steel belt can be furnished 
with perforated links. 


For complete information on how a 
MAY-FRAN engineered installation 


can mechanize your scrap handling, 


write for illustrated catalog. 
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To make the wiring as good as the machine 


For sure protection of machine wiring, run it in Sealtite* 
Flexible Conduit. Sealtite— with a liquid-tight synthetic 
jacket over strong, flexible galvanized steel tubing — can 
resist impact, abrasion, oil, water, steam, chemicals, etc. 
Its flexibility simplifies connections, especially where small 
or infrequent movements are involved. 

Sealtite comes in long random lengths, is easily cut and 


assembled on the job. It uses standard rigid conduit fittings, 
is available from your electrical supply house. Bulletin 
C-188 wili tell you how Sealtite’s flexibility can solve many 
wiring problems. Send for it now. The American Brass 
Company, American Metal Hose Branch, Waterbury 20, 
Connecticut. In Canada: The Canadian Fairbanks-Morse 
Company, Ltd. 


for flexible, liquid-tight electrical conduit... specify 


5 ip Lrité AN ANACONDA’ Propuct 
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REBUILDING 


“Life Extension Institute” for Your Machine Tools 


Speed was the problem here. As part 
of the Government machine tool 
re-activation program, Simmons has 
rebuilt over 400 machines. Shown in 
this bay (fore) are automatic screw 
machines, deep-hole drillers and va 
rious special tools. Despite this pro- 
gram, Simmons was able to continue 
its rebuilding for industry —thanks to 
its 120,000 square feet of plant ca- 
pacity and diversified equipment. 


Alignment of head and tail Sand blast facilities are main- Modernizing: To adapt these deep-hole drillers for carbide tool- 
stock is part of the final test tained at Simmons to clean — ing, speed was doubled from 1500 to 3000 rpm; cooling system 
of this Landis grinder. cast parts, remove inclusions, | pressure was increased; heavier electrical equipment installed 


Rebuilding ts the fastest way to get machine tools today 

You will find that there are no long waits for delivery 

Engineered Rebuilding guarantees user satisfaction. If 
you'd like to learn more about it, write for our quarterly, 
SIMMONS WAY. 


SIMMONS MACHINE TOOL CORPORATION 
North Broadway, Albany |, N. Y. 


SIMMONS eives 
USED MACHINE TOOLS 
A NEW LEASE ON LIFE aT 


panel on a rebuilt Cincinnati grinder prior to inspection. 
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MACHINES MOUNTED ON 


CANT CRAWL 


Westsorb adhesive-coated machine mounts are solving WESTSORB 

more than the problem of vibration. Their (exclusive) Vibration-absorbing 
adhesive coating on both sides prevents looms and all other Machine Mounts 
machinery from “crawling.” Eliminates realignment after @ Quickly installed 
installation. This minimizes down time—saves money. e No holes to drill 


Westsorb adhesive-coated felt mountings don’t break down a 
@ No adhesive to apply 


@ Low “down-time” 

@ Saves floors 

e@ Less machine repair 

e@ Reduce plant noise 

@ Thickness for every need 
@ Engineered for every job 


under heaviest service impacts. They resist oil, acid, grease, 
water and age. They are simpler to install than any machine 
pad. No holes or bolts—no adhesive to apply. Western Felt 
engineers located throughout the textile areas are anxious 


to cooperate. 


: Western Felt Works 


4035-4117 Ogden Ave., Chicago 23, Illinots 
Please send 18-page booklet containing deta on etticiency tests of Westsorb 

4035-4117 Ogden Ave machine mounts under looms and other equipment 

Chicage 23, Li 

Bronches in oft Principal Cities WOR K + 


Address 
MANUFACTURERS AND CUTTERS OF WOOL FELTS 
Jadividual Title 
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long-lived rather than their transitory content. 
Men”, threescore and more rece our “Tips for Top Shop 
— “Practical Ideas” department (which is almost (rem the venerable. 
rich is almost as old as the m 
origin is lost), and selected short items from “Talking 
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4 Choose assistants for their supervisory abil 


ity, not just for technical knowledge. Other 
wr things being equal, the best leader is the natural 
one—the man the others instinctively follow 

j Use his talents. 


5 Preventive maintenance is good, but preven 
for top shop men... tion of maintenance is better. If some mahine 
part must be fixed up frequently, it may be prefer 
able to substitute another materia! or shape that 
avoids the cause of wear or other difficulty. If a 
bearing must be lubricated overoften, it may be 


DEPARTMENTS better to change the type of bearing 


Alert readers have acclaimed these pertinent paragraphs for the produc- 
tion executive which appeared initially in odd corners in our editorial 
columns. We here reprint the initial 101 of the series now totaling over 
425. Others have appeared in various columns scattered through this 
issue. The illustrations are, of course, from the equally popular depart- 
ment “Talking Shop”—from which are also taken some of the short 
“kinks” appearing later in this section. 


Watch tool hoarders. Company inventory can 
6 go overboard because “favorite” tools are locked 
in personal toolboxes or lockers—so they are lost 
to the other shift or to other workers. A tool-check 
Be a good loser. Cherishing a ing system only tells you who's charged with each 
1 grudge is permitted in little tool—the next stop is to be sure every tool gets 
men—it’s a mark of weakness in maximum use 
big ones. Americans work and 
play to win—we aren't nearly as 
“good sports” as we like to think. 
It is an effort to grin and take it 
when somebody shows you up or 
catches you in a blooper—particu- 
larly if the catcher works for you 
and it would be easy to get even. 
But if you can take it, you'll be a 
bigger man. 


2 Do something about color and 
lighting in hazardous places. 
Much recent research has been done 
to determine what colors are suitable 
as warning symbols, illumination 
aids, fatigue reducers, lubrication 
guides, etc. With modern lighting, 
they build efficiency. and medical stunt. It can occur 
in a plant. Blondes are usually con. 
sidered a possible cause, but a more 
serious one is deadly repetitive mo- 
Don't trust personally owned “pet” tools. tions. A horizontal arm or ram re 
Some of the favorite tools of workmen are ciprocating behind a_ horizontally 
like favorite children—a little spoiled. If you barred guard has been known to 
permit employees to use their own tools, ar make an operator dopey and sleepy, 
range to have the tools checked for safety and if his work requires him to watch the 
accuracy. motion intently 
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Mind your own busine but be sure you 
13 realize that everybody working for you Is 
vour business. Don’t be a snoop, but by the same 
token, don't be so superior you can’t show an in 
in things 


14 You are not a judge, but a coun 
selor. The sooner that attitude 
is clear to those who work for you, 


the sooner you'll have their con 


fidence and respect—and the sooner 

you'll be able to clear up the person 

8 Servility has no place in a democracy —because nel problems that disorganize de 
it always must be accompanied by arrogance partmental morale 


The man who bows and scrapes to you expects his 
subordinates to do the same to him; just as a butler 
insists that the maids show his stuffed shirt defer 15 Take care of the “green hand.” More poten 
ence tially good employees have been lost through 
inattention than through any other cause. Remem 
ber your own experience when you first went to 
a “Yes” men are very comforting work—and extend a helping hand. Show him or 
9 her where things are, introduce operators of adja 


but not very helpful. They don't h | wh ; 
even make good sounding boards cent machines, explain “what goes on 


when you spot a new idea—their 


eager “ayes” interrupt your train of 
thought. Get assistants who disagree 
violently at times. They'll sharpen 
vour own thinking if you can take it duct, appearance, poise, adaptability, alertness. Re 
and you'd better be able to, or you member the old riddle about the relative value to 
society of the preacher and the doctor: “The 
preacher preaches, while the doctor practices.’ 


1 The best way to teach is by setting a good 
example. Be sure you are exemplary in con- 


- won't be dishing it out for long 


10 The coldly superior attitude is as obsolete as 
the horse and buggy. Even the services have 
turned thumbs down on the blind obedience-to 
orders policy. Take time to explain as often as 
necessary, to show other human feelings than rage 
and disdain. Americans work better and longer as 


: gang than as individual 


1 an work assignments to keep a steady flow 

Be careful not to build up backlogs of one item 
at the expense of others. Interchange fast and slow 
workers on long and short jobs as necessary to 


keep output uniform 


12 Assign work according to capa 
bilities of the individual. Ana 
lyze the abilities of each worker and on 
Train everyone for advancement 
plan jobs so vital ones go to the in 17 . E } 
' Teach every worker capable of 
dividuals most suited to do them : 
learning how. Show them other oper 
Don't give a slow worker a rush job 
ations, other jobs, how to set up their 
own and other work. The foreman 
who trains somebody to take his job 
won't be pushed out—he’ll be pushed 


or a careless worker an exacting one 


unless you're in a mood to experi 
ment 


up 


at 18 Define authority and responsibilities of every- 
) DUMP one working for you and back up that author 
) itv. Hazily defined responsibility leads to contra 


dictory instructions, confusion and lowered morale. 
Don't countermand assistants’ orders to “show 


who’s boss”—or countenance evasions by anyone. 
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1 Realize that the other man may 

have problems too. Be a friend 
as well as a boss. It's none of your 
business what employees do outside 
working hours—unless it affects their 
work. Then it becomes very much 
your job to stop or correct anything 
that lowers morale 


2 Know general company policies. Expedite 

operations and improve relations with other 
departments and individuals by following policy 
where defined, and asking for definition when it 
isn't 


21 You are the “tool supervisor” for your own 

department. You alone can get proper tools 
for your men and can see that they are kept in top 
notch working order. Insist that drills, cutters, etc, 
be kept sharp, that chisels be deburred, that han 
dles be solid. You'll cut accidents and up the pro 
duction curve 


2 Plan work on both a day-by-day 
and a job-by-job basis. It is not 
enough to keep everybody continually 
busy—all must be busy on jobs which 
must be done. Certainly the job due 
today should be concentrated upon— 
but not to the exclusion of jobs due 
tomorrow. Keep jobs flowing smooth 
lv—don’t imitate a fire department 
that is so busy putting out fires it 
hasn't time to teach fire prevention 


23 Maintain discipline—and set an 
example. Horseplay and foolish 
ness causes more trouble than sabo- 
tage. An occasional joke or reminis- 
cence relieves tension, but too many 
cause inattention, errors and lowered 
production. Don't expect to have privi- 
leges or take liberties because you're 
the boss—grownups imitate as readily 
is children 


24 Keep promotions in 
line with capabilities 
Be sure ability and produc 
tion are considered in pro 
moting—don’t be swayed by 
sales talks, sob stories or 
membership in the same 
lodge 


25 You are primary guardian >A, 
of employee relations. Don’t 
make promises you can't or won't {fh Sy 
keep. Don't pick favorites. Don't \e¢/ 
go around with a superior or % 
secretive air and give seemingly 
arbitrary or senseless orders. Take 
your subordinates into your con 
fidence wherever possible — and 
they'll have more confidence in 
you and the company 


2 Know the rules, company and union, and 

work for them, but don’t quote them con 
stantly as your authority. You are expected by both 
management and labor to be familiar with all regu 
lations affecting yourself and your subordinates 


y Know when to yell “Help!” Service and su 

pervisory personnel are paid to help you— 
use them. Don't be a weak sister and forget you 
have a brain and a spine of your own, but by 
the same token, don't be hesitant about asking for 
help on something too new or too big. A little help 
when it’s needed won't hurt your reputation—and 
may avoid a lot of trouble later 


2 Be time and material conscious. Regardless 

of product, you deal in only two costly com 
modities, time and materials. Have proper respect 
for both, and train your crew to respect them too 
And keep at it! Throwing away time and materia! 
is throwing away money. 


2 Get your nose onto the grind 

stone and your hands in the 
grease ocasionally. Don't feel too 
“important” to dirty your hands 
with tools to teach somebody how 
to do a job right. Even Jesus taught 
by example—which new “general” 
foremen or new “assistants” fre 
quently forget. 


30 If something has gone wrong, nobody may 
be at fault. It is perfectly reasonable to as 
sume that instructions were incomplete, or con 
ditions warranted the faulty decision. What would 
you have done had it happened to you? Oh, yes, 
you would—like fun! 
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38 There are always two sides to 
any question, and just because 
you're on one side, the other is not 


necessarily wrong. So don't always 


blame everything that goes wrong on 


1 Brain will best brawn every 
2 handling workers. 
the personality of the re- 


time in 
Conside 
cipient when you train or discipline 
him. Dor't use a club when words 
will do a better job. And don't waste 
your time picking specks out of a 


rotten apple if you're sure he’s rot 
ten. It's better to start with a whole 
apple and do the job right from the 


beginning 


A Watch for credit hog Encourage sugges 
32 tions, and give credit where credit is due 


supervisory personnel which 


Be on the watch for 
help me worker with a good new idea, then 
insist on a share—or all—of the credit. Watch 


yourself above all, because if you're a credit hog, 


uggestions will shrivel 


Keep up to date on changes in service de 
33 partment Don't be caught wrong on pro 
in handling grievances, absentees, contro! 
If you're behind the times, you'll be 


cedure 


{f scrap, et 


behind the &-ball on everything you try. 


34 Always have a second-in command. It’s just 
as important to have an understudy in a 


p as it in a show. No understudy means no 
Len n in the emergency when you are inevitably 
away—and no replacement when a better job comes 


ing study and practice. Anybody can be a 


35 Supervision is an art, acquired by painstak 
boss. but it takes time, study and understanding to 


be a BOSS 


low each 


him keep ticking 


37 Find out what the “new 
hand” knows, why. You may 
have to put a good lathe hand to 
work on the bench to start, but 


you should know you're doing it 


Be sure you've got a_ detailed 
knowledge of each worker's back- 
ground, It may help in emergency, 
and proper placement builds morale 
ind efficiency 


Pattern yourself after 
36 the successful sales- 
man, Check back and fol 
employee, 
particularly the new ones. 
a | Find out what makes each 
one tick, and what makes 


somebody else—back off and take a 


square look at yourself first 


39 Keep employees posted on gen 
eral production objectives and 
the reasons for them. That will help 
explain schedules, and show the im- 
portance of each worker's part 


AO Be a one-man conservation department—and that 
doesn't mean just saving lubricants, lights, power 
materials and chips. More important is the correcting of 
inefficient fixtures or methods. That means unofficial 
time studies, motion analysis, too] design, cost analysis 
ind increasing your worker's participation in the com- 
pany suggestion system. A good foreman, under today’s 
conditions, is what a good superintendent was until 


lately 


Every worker has a right to his feelings. No 
Al one working for you likes to be bawled out 
in public. If you criticize, do so in private—save 
self-respect for you and for him 


Every new employee costs $50 
A2 to $500 to train, in terms of 
your time or others and in slowed, 
lost or spoiled production. With that 
much initial investment, be sure you 
don’t waste it idly. But don’t throw 
good money after bad 


43 You are not a driver, a routing clerk or a 
time clerk; you are a production executive 
responsible for a department. Maintain that atti- 
tude, and others will recognize it 


Management is not a set of 
44 rules to be followed regard- 
less of circumstances. The good ex 
ecutive knows when to break a rule. 
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45 A bellow will make some men work, but it 
only makes others mad. You must allow 
for difference in temperament in handling work- 
ers. Study each person individually and change 
your approach to suit. You can’t be all things to 
all men—but you've got to be the right things to 
each man when the time comes. 


A worker spends a third of his day or more 
46 at the plant. It’s your job to see that he 
spends these hours profitably—also your job to 
see that he spends them as comfortably as possible. 


47 Remember that people will get 
sick, or quit, or even go to a ball 
game, so don’t have your organization 
so specialized that the absence of one 
or several specialists hamstrings you. 
Every so often, somebody will take a 
notion to try just that. 


48 Study the men you assign to 
training green hands. Some will 
be far better than others. To build an 
efficient, cooperative working force, 
either the poor instructors must be 
trained to do a better job, or relieved 
of teaching work. 


4 It isn’t easy to read technical material, in 

ads, articles and bulletins, and usually it 
isn’t entertaining. But it does for you something 
you need done. Castor oil isn’t pleasant either, but 
it gets results when results are needed. 


~ 


50 Build team spirit. Try to make each individ- 

ual fee) he or she is part of a team—and does 
just as important a job in taking out blocks as does 
the man carrying the ball. 


American Machinist e MID-NOVEMBER, 1952 


5] Quitting time and pay day are of more 

natural interest to every worker than any 
thing else. If you can indicate what company pro- 
duction objectives or service requirements are, o1 
relate improved daily work to bigger pay checks 
and faster arrival of quitting time, production wil! 
go up. Pride of accomplishment can even be built 
into a garbage collector, if you study him—and 
treat him—as an individual worthy of real con- 
sideration. 


52 If you have supervisors, group leaders ot 

other assistants, pass some responsibility on 
to them. Make them responsible for getting the 
doorknob polished, if you can't find something 
better, but give each a job, then let him get it done 
his way. Otherwise, assistants become errand boys 
and you a mere dispatcher 


53 Keep your ear to the ground 
for dissatisfaction Correct 
each bad situation before it grows 
into a grievance. 


5 Be sure a worker understands 

a new or difficult job. Instruct 
—and re-instruct—until there’s no 
chance of failure or error through 
misunderstanding 


55 Get to know each new worker and see that 
he or she gets to know other people nearby 
Suggest that some associate show the new worker 
the ropes, lunch and rest rooms, first-aid room, and 
so on. You can help with ideas on protective cloth 
ing, less-fatiguing posture, and tricks of the trade 


5 Contrary to the common opinion, slow is 

not sure. A fast worker is not always an 
inaccurate one. As a matter of fact, a number of 
studies indicate that the slowpoke is usually also 
the source of most mistakes. So be very sure of 
your ground before you tell somebody to “take it 
slower, and get it right.” 
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57 Be careful of promises of rais r advances 
in code classification. Never promise one 
unle you're dead certain it can be granted—it's 


58 


it” unless there’s definite evidence of de 


A spoiled job does not call for a “bawling 
e 


carelessne Instead, be calm and cool 

it, pointing out the cost of spoilage in terms 
f materials, time and schedules, Show the worker 
mistake was made and how to avoid it 

He'll appreciate learning how to do the 


vay it ought to be done 


59 Copy the Boy Scout in one thing at least— 
“Be Prepared.” Estimate in advance what 
tld be done in case of any contingency. 


Management may be crippled today by mis 
inderstanding resulting from loss of worker 
ict resulting from skyrocketing of personnel 
rapid turnover. It is your job to fill that gap 
: the cards on the line for men above you just 
lo to those below. If some policy or de 
ig discontent iV ) 
dification before it gr 


revance 


THOU SHALT NOT! 


Safety instruct i ital with 
61 new or green workers. Ham 
mer at it. Quote often the 
shop rule, “Don’t touch anything that 
doesn't concern y * That av 
spoiled work, lost tools 


accidents 


2 Beware idle machine time-—nothing ruins 
6 low unit costs more quickly. Be on the 
alert for ways to speed loading and unloading, 
to reduce frequency of stops for tool changing or 
sharpening, to have work-checking done while the 
machine is running. Look for places to add a hoist, 
a roll feeder, a chute. Dial or twin fixtures always 
cut “down” time. Replace screw clamps with lever 
r cam clamps. Be sure tools are ground properly 
for the job and try honing the cutting edges to see 
if that doesn’t make 'em hold up longer. Maybe 
a harder too] is indicated. And so on—whether 
there’s a Methods Department or not, you can 
usually make suggestions they'll never think of 
oo busy or too “general” t ee 


63 When you find a man y¥y 
thinks, give him a chance 


practice. Don't insist that he 

your method on every job 

given a chance he may find a better 
easier, or faster way. That helps him 
helps you, and encourages others t 
think too. 


64 Keep posted on latest developments in tools 

and methods, wage payments and other pro 
duction incentives, and other management mat 
ters, even if they are not your personal respon 
sibility. Remember, the man who gets a bigger 
job is the man prepared for it 


Russia and modern prod ion have both 
65 thrown out the czars. Personal, religious or 
political difference, grouches from indigestion 
jomestic troubles, and whims about the color 
worker's hair or eyes or his place of birth are not 
hiring or firing as you please 


66 You are the company t ryone who works 
for you. If you are fair, honest, firm but 


reasonable, and considerate, the men under you 
will believe the company has all those virtues. If 
you are tricky, harsh, unfair or a driver—the com- 
pany will be assumed to have the same attitude. 
The only way it can prove it hasn't is to get rid 
of you. 
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67 Watch for the man afraid of his job—move 
him to one he knows he can lick. For ex 
ample, timid men get the jitters from the rotation 
of a crankshaft. Some men can't stand high 
places, others don’t work well in a confined area 
Some small men like huge machines; others like 
very small parts. Try to fit the man to the job 


68 Don't say arbitrarily that something can’t be 
done because it never has been. Conditions, 
materials and techniques are changing too rapidly 
Remember: “The man who says it can’t be done is 
pushed out of the way by somebody doing it.’ 
American ends in ‘I CAN!” 


69 Answer the question, “Why?” 
whenever you can. Early in 
World War II, morale slumped in one 
plane plant because workers put on 
guns, soon took them off again, then 
put 'em back on. All it took to clear 
the air was an explanation of chang 
ing battle conditions and their direct 
relationship to company products. No 
body likes to do a job he figures he'll 
just have to do over 


The man whose vote or opinion can be de 
70 livered by his foreman, or anyone else, i 
neither a good citizen nor a desirable workman 
Don’t attempt to control, except by sensible, sane 
advice and suggestion, anything but your men’ 
plant actions and work 


71 Swing the spotlight to those 

working for you, and it will 
shine on you more often. When 
executives or visitors come 
through, show them the ideas or 
methods suggested by your men, 
and let the man himself tell what 
he did and how much it saves 
He'll get a glow out of it, and the 
visitor will see in you a man big 
enough to let others have credit, 
smart enough to encourage smart 
men. 
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7 The penalty we pay for ove: 
specialization is lack of interest 

When a worker did a variety of jobs 

under “one-of-a-kind” manufacturing 

conditions, his work kept changing and 

this helped his enthusiasm Today, a 

job can quickly become humdrum, un- 

less you can put interest into it Try. 

for example, to show how the “little’ > 

job is vital in the finished product, and - 

soon. It helps to change workers about 


73 The urest way to independence in au 
thority is to know more than your job 
Among other things, know some metallurgy, some 
thing about tooling, machine prices and character 
istics, some of the engineering that goes into your 

product. Then you can make your point 
authority in any discussion, and can be of 


such real help in planning that you'll soon have 


me planning to do 


7 Even though workers have little in common 
4 with camels, the added straws break work 
ers’ backs too. Be on the lookout for uncomfort 
able seats, cramped working positions, drafts, poo: 
lighting—the little inconveniences that start big dis 
satisfactions. This isn’t coddling; it’s plain sense 


7 Don't be an amateur doctor. A 
3 knowledge of first aid is essen 
tial, but that doesn't include picking 
steel slivers from your eyes or ears 
removing long, dirty splinters from 
hands and the like. Send the injured 
yne to the medical department 


76 Forget your Uncle Tom I 

Aunt Bessie’s similar symptom 
when somebody feels a pain, or you 
own one-time scratch when an acci 
dent case comes back to work for 
you. In one case, you may be giving 
a bum steer; in the other, the boy may 
be trying to forget 
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77 If a worker shows real proficiency, train 
him for another, better job—“just in case.” 
He'll feel you're trying to help him. Don't let any 
man become an automaton. If you do, he stops 
thinking, both in the plant and outside 


Try to get movie films, slide films and book 
78 lets describing how your tools are made 
and how they are used to best advantage. Most 
manufacturers will be glad to lend or give you such 
material to show the “gang.” Some government 
agencies also have excellent films available 


79 Psychological and psychiatric tests are com 
ing into increasing favor. Sure, they're new- 
fangled, but they help to show which workers 
will get along together. Without them, you must 
decide and it’s a tricky decision. Surface appear- 


ances may deceive 


80 Hunt around for pictures, charts 
ind stories that show how your 
product is doing the job outstanding- 
ly well. Give workers copies to take 
home so they can show their fami 
lies what they're doing. Give them 
i chance to brag a little; it’s the 
quickest antidote for blues 


8] Take a little free time now and then to find 
vut interesting things about your product 
ind pass ‘em on. Where do materials come from 
ind how much do they cost? Are any strategic? 
Do any come from ancestral countries of workers? 
These facts always stir interest and discussion that 


builds morale 


82 Fast judgment is a wonderful attribute— 
but snap judgment isn't. Don't take too 
much pride in your quick decisions—they may be 
as faulty as they are fast. 


83 Be careful of worker skill and pride. Don’t 

put your best man on the least-exacting job, 
just because he is available. His self-respect—and 
the respect of others for his ability—may be lost 
as a result of your picking the easy solution 


84 It is sensible to nurture the “gang” spirit 

that makes everybody, high-priced or low- 
priced, jump in to help put on a job that’s behind 
If such jobs come up occasionally, it builds a team; 
if they arise continually, something is wrong with 
the management or with supervision 


Encourage teamwork; don't favor the in- 
85 dividual! star. There are many stories of 
men who attained success by climbing on the shoul- 
ders of their fellows—don’t let your men add to 
them. Your accomplishment is judged by what 
your department does, not by what one man does 
—so build a team that will build its own efficiency. 


8 Lovalty, like morale, is not built 

from the bottom up—it filters 
from the top down. You must be loyal 
to your job and your principles, or you 
can't expect your men to be. Give them 
something to be loyal to 


87 See how big you really are. Next time a man 

is transferred from your department don’t 
try to list all the things that made him “no good 
anyway.” Any cheap critic can find fault with a 
completed job; any armchair general could have 
won the battle already lost 
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95 There is always a reasonable explanation 
for a company rule or policy. Be sure each 
worker not only knows the rule or policy, but also 
why it exists. 


96 Cost control is always impor- 
tant. Practice it consistently. A 
company can be loaded with contracts, 
have tremendous output—and lose its 
corporate shirt. The old gag: “We lose 
a little on every sale, but look at the 
business we're doing!” is too true to be 
funny. 


‘ Carefully avoid the impression of “hawkeye” 9 Older women are “safer” employees, but 

3 88 watching of new people. Plain straightfor- slower to learn. They’re more enthusiastic, 

; ward helpfulness is appreciated, but steady, carp- determined and responsible than the youngsters, 
ing criticism “to break 'em in right” or “to show too. So, if you mix 'em, each will correct the other's 
who’s boss” creates nervousness in the timid and weaknesses and save you headaches. 


rebellion in the independent. 


89 Nobody, trained or green, knows 
as much as he thinks he does. 


Remember this in training new people. Ce 

Be very careful to explain the “ob- " 

vious” points, and go over the basic - 

ones several times. Make particular { ‘ 

mention of what a missed chip or bit \ 


of dirt can do to accuracy if it is in the 
wrong place, and explain why and how. 


Look just as hard for things to praise as you 
90 Watch _ dical records when 8 do for things to criticize. Mistakes are easy 
you reassign a worker. Be sure to find and fuss about. It’s harder, but better, to 


he or she isn’t physically or men- 


find good work and pass on a compliment for it. 
tally unable to handle the job. 


A pat on the back will raise morale—and produc- 
tion—far faster than a hard-boiled bawling out. 


9 Don’t let queer noises or operations prey 

on the green hand’s mind. Tell him the 99 
thumps are drop hammers in the next building, 
the whir is a ventilating fan, the buzz a router. 


Encourage workers to do each job better, 
and work out a plan for promoting those 
who respond. This is a trump card in handling peo- 
ple. 


100 When you train or insrtuct a man have 

92 Women are shorter, have shorter reach, grasp him go through the new job once while 

is smaller and less firm, can’t lift heavy you watch. It will give him confidence and show 
weights. Adjust table, work and seat heights to you whether or not you’ve done a good job. 


suit, put work closer, and adjust pedals and levers. 
Make use of sharper female eyes and ears, greater 
Anger dexterity. 101 Build up a kitty”"—in U. S. bonds, savings 
account, insurance or what you will. 
There's nothing like a few greenbacks to improve 


a man’s opinion of himself, and that of others in 
93 Be familiar with all kinds of training meth- him. 


ods, not just that you or your plant use. 
You may be able to extract a few tricks from 
somebody else’s kit to handle your exceptional 
problem. 


94 Shy off from having fixed ideas on every- 
thing—except quality and squareness. If 
you advertise the fact that you never change your 
mind, there may happen to be somebody around 
who is smart enough to figure out that you're ~~ 
a conservative squarehead. Then look out. © 
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F, DK the past six years, a group of Ameri- 
can Machinist readers have been asked to 
select the best Practical Idea in each 
issue. From this 160-0dd winners, we in 
turn have selected a typical group of 70, 
condensing them to fit 16 pages. Here, 
then, ix a handbook of solutions to prob- 


sands that 


lems representative of the the 
have appeared in our pages since this de- 
partment began as “Letters from Practical 
Men” in the 80's, shortly after the found- 
ing of the magazine itself, One of oar 
most popular departments through all 
these vears, “Practical Ideas” continues as 


a healthy veteran of threeseore and ten. 


Practical 


... continuing the series of 
“250 Best Ideas from 
Popular Departments” 


BAR REAMER with circular cutters finishes 
7.in. bores in cast-iron pneumatic cylinders. 
Unique design permits fast feed and long 
cutter life. 

The assembly wos mode with a machined 
cutter body that was turned, slotted, and 
ground to hold the cutters precisely. The 
six cutters were made of hardened steel, 
with a 0.005-in. land on each leading edge 
to reduce chatter, An important point was 
moking sure all cutter diameters were the 
same 

Hardened and ground pins ossembled the 
cutters to the body with a close running 
fit to allow easy rotation of the cutters. To 
allow fast feed and an evenly distributed : 
cutting load, each cutter was staggered , 
0.019 in. from the previous ones This 
dimension was picked because it was not 
a factor or multiple of any machine feed of 
the horizontal borer on which the job was 
done. 

Assembly on the boring bor was made 
by slipping on a split-ring collet, then the 
cutter body, then locking the ports with o 
large cap. 

Life of the reamer was long because each 
circular cutter rotated as it worked, chang- 
ing the cutting edge constantly, and spread- j 
ing the load evenly. G R Milner (AM—May ‘ 
20 ‘48, p 116) 


QUICK METHOD TRUES UP THREE JAWS of 
a universal chuck, and puts any special 
form on the gripping surfaces. First, you get 
some commercially ground stock, 2 in. long, 
and thick enough to extend the chuck jaws 
about “% in. beyond the chuck body when 
it is gripped. You chuck the stock and turn 
or grind the projecting edges of the jows 
to the same OD. Next, you dismantle the 
rig and place the ground edges of the jaws 
on a surface grinder table. The jaws must 
be well blocked and clamped. Now you a 
dress the grinding wheel to the shape de- ¢ 
sired on the gripping edges of the jaws, 

ond take passes across all three jows at 

once. Finally, replace the jaws in the chuck 

body. The result is as true a set of jaws 

as you can get without special equipment. 

J E Gandy (AM—Dec 11 ‘50, p 169 
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FORMED SKIVING TOOL slices OD's with- 
ovt chatter on turret lathe. The chip you 
get from such a tool is a continuous curling 
one, which indicates smooth action. 

This idea is for large runs, becouse making 
the tool is expensive. A dummy cutter is 
made to the shape of the work, and is gashed 
but not hordened. Then a lead block is 
mounted on the toolslide, ond is passed 
under the cutter. Gages are filed to con- 
form to the shape of the block after it hos 
been cut, ond the final tool is made to fit 
the gages. 

Cutting action is from rear to front, with 
the tailstock end of the tool contacting the 
work first. The tool is mounted with its 
cutting edge at 30° to the lathe centerline, 
which mokes the tool slice. Production is 
much higher than with conventional form 
tools. J A Waller (AM—July 14 ‘49, p 124) 


SEMIAUTOMATIC CUTOFF TOOL mokes drill- 
rod dowel pins in a hurry. This toolblock wes 
fitted with a rack attached to a sliding tool- 
holder and a handle thot operated a pinion 
meshed with the rack. Backward motion of 
the handle made the chamfering tool form 
the work, while forward motion cut off a 
pin and formed the nose of the next piece. 

For on order of 30,000 parts, we knew the 
operation of the collet as stock was advanced 
would be a bottleneck. Therefore, we took 
away the tailstock of the 8-in. engine lathe 
and moved the saddle with the toolblock 
to that end of the ways. Then we inserted 
stock through the collet until it butted against 
the stop, then locked the collet. We cut 
off a pin, then moved the saddle toward 
the headstock. Doing this each time a piece 
was formed, we saved many collet closings 
and openings. 

The collet was worked only each time 
the saddle had moved all the way to the 
heodstock. C T Bower (AM—July 15 ‘48, p 124) 


TEETER-BOARD CAM FOLLOWER duplicates 
profiles on a lathe. This idea uses an in- 
verted master cam—an exact opposite of 
the work shope required. As the pivoted 
toolblock moves, it advances the tool when 
the follower pin (which is exactly the same 
shape as the cutting tool) is pushed out by 
the master. 

A spring behind the toolblock—on the side 
toward the master — makes the follower 
stick to the master. The tool and follower 
pin are held in slots in the block. Allan 
Clarke (AM—June 11 ‘51, p 175) 
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QUICK-OPENING BORING TOOL gets under 
flanges ond inside closed bores The tool 
holder shank is inserted in ao vertical hole 
in the boring bor, which is cut at the 
shoulder ta cleor a pin used for rotating the 
holder. The holder is rotected under the bar 
for inserting if into the work, then rotated 
back with the pin to cut the bore A taper 
pin assembles through the boring bar to 
lock the shank in cutting position 

Cutting radius is caleviated by adding the 
radius of the tool to the amount of offset 
of the shank. Edwin Kraus (AM~—Jjuly 18 ‘46, 
p 47 


< 

IMPROVED BORING BAR curls out smooth 
chips, even on steel tubing. The usual 
oversize toolbit hole in the bor is caulked, 
the area of the bor over the tool is ground 
back, and the end of the bar is case-hard- 
ened. A correctly ground tool helps, too. 
Earl R Goddard (AM—Nov 21 ‘46, p 138) 


CAST IRON IS A GOOD DIE MATERIAL if 
you temper the iron carefully. Heat it to 
1550 F, soak it an hour for each in. of 
thickness, cool it in oil, then temper at SOOF 
for 3 hrs. You can blank steel, brass, and 
aluminum os thick as 0.125 in., and thicker 
gages if all sharp corners of the opening 
are ground to 0.010-in. radii. For these jobs, 
there isn't enough difference between Cli 
and steel to notice. J H Sperman (AM—Sept 
22 ‘49, p 129) 


< 

SPRING-WINDING BLOCK gripped in stand- 
ard toolholder on engine lathe. This is 
probably one of the simplest and easiest to 
operate of spring winders. It takes advantage 
of the lathe feed, which controls spacing 
through the saddle feedscrew. Tension is 
controlled by a V-notched block that slips 
in place of a toolbit in the toolholder. A 
notch across the top of the block tokes the 
holder setscrew to prevent the block from 
slipping. Plenty of oi! should be applied to 
the block as the wire runs through. Pressure, 
controlled by the setscrew, can be goged 
after a couple of tries. Wire is bent around 
@ setscrew in the centered mandrel. Edward 
E Anderson (AM--Feb 6 ‘50, p 108) 


TWO-FLUTE FLOATING REAMER centers in 
iarge bores. The cutting edges of the tools 
are ground at 15° from horizontal to pro- 
duce a shearing cut. Shims can be located 
behind the tools, next to the body of the 
reamer, to make up the total ID dimension. 
The reamer body is not gripped firmly in the 
holder, but is allowed to slide back and 
forth to center itself. Shoulders on the tools 
themselves act as pilots. Martin H Ball (AM 
Dec 18 ‘47, p 132 


FINISH-FORMING CUTTER is made from 
bor-stock disk by drilling through center 
then grinding edges. Small lands all 
around allowed regrinding. The tool re 
moved 0.001 in. in a blind, radiused bore 
to leave a smooth surface. G R Milner 
(AM—Mar 10 ‘49, p 121 


MICROMETER AND DIAL INDICATOR im. 
prove facing accuracy by allowing you 
to preset depth of cut. Mike can be 
shifted to let dial read zero. D P Campbell 
AM—May 6 ‘48, p 124 


Chucking surface 


‘ 


EXPANDING MANDREL permits quick 
lathe-work changes becouse work is 
gripped by forcing live tailstock center 
into mandrel taper. Mandre!l is held in 
lathe chuck. Orville H Gitter (AM—Dec 
19 ‘46, p 140 
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RADIUS-TURNING TOOL mounts in toolpost, and is operated by TURRET-LATHE ATTACHMENT PRODUCES CAMS with roller and 
tailstock motion. This tool cuts small radii with good accuracy toolholder. These are face coms, duplicated from o round master 
The body is clamped on the saddle, and is located to center on the lathe headstock. Both foll roll and toolbit are held 
the pivot under the work. The single-point tool is set with its in the spring-loaded toolblock, which is supported by a heavy ram 
tip just the length of radius required from the center of the A setscrew through the mounting shell on the corriage engages o 
pivot. An odapter in the tailstock moves the pushrod to rotate slot in the ram to prevent excess motion. Work was held by o 
the toolholder arm to produce the radius on the work. Gerhard bolt against the end of a piece of round stock gripped in o collet 
Wenke (AM—Oct 16 ‘50, p 170) W Lewis (AM—Aug 12 ‘48, p 129) 


CARBIDE CHIP BREAKER cuts ribbons on drilling LATHE MAKES HOURGLASS WORMS by using two simple geor trains, without 


job. This is a dodge from the usual system of use of a leadscrew. A plain screw with the some pitch as the worm is mounted 

¥ having the breaker on the tool Here it is on o plate between bearings. This is held on the carriage. A meshing wormwhee!l 

; on the jig, located just where the chip must is modified by grinding away some teeth and making a cutting tooth out of one ; 
hit as it comes out of the hole. The corner of in the middie. Four spur gears are assembled into a train to permit a variable } 
the carbide block was on one centerline of the center distance between the plain geor and the centered workpiece. Rotio is |.) ‘ 

sy hole, about 1/32 in. out from the edge of the For each pass, the tool goes from right to left, then is withdrawn and storted Be 4 

; hole: It made the chips drop away from the jig again until full depth is reached. This mokes a right-hand worm. Ching-Fu Chen (AM 

ees F G Houck (AM—Feb 20 '50, p 136) —Oct 9 ‘47, p 120) 
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RIGHT-HAND TAP CUTS LEFT-HAND ex REAMERS LAPPED TO PRESS-FIT SIZE to EMERGENCY LEFT-HAND TAP made from 

ternal thread when the tap is located in finish holes for dowel pins. A lapping a standard screw or old tap thot ? 
o plate so one flute does all the cutting plote of cast iron or soft steel is drilled, has the pitch desired. It is ground to o ae 
A hole is drilled and topped for the then finished with the reamer. Next, a slot sharp, oval cross-section that will almost vt 
top site, then a second hole to fit the is cut into the hole, ond the split plote eliminate the helix angle, which is the j 
work is drilled to break into the first is pressed together on the reamer with main problem. If only a little work must sf: 
hole. The tap is inserted as illustrated, clamps. The reamer is rotated bockward be done, this tap works reasonably well, 

then the work is ground to a slight taper in the tight hole by attaching it to a providing slight inaccuracy can be ol 

and worked into the hole with o dog machine spindle. Retightening the clamp lowed. A piece of drill rod could be 

The result is a fair left-hand thread le often mecessory. Bosl Clack (AM— threaded right-hand, then ground, too 

Daniel Love (AM-—Mor 20 ‘52, p 123 Aug 7 ‘50, p 117 Jock Harris (AM—Dec 10 ‘51, p 177 


UNIVERSAL HOLDER locks many tap sizes 
in lathe tailstock. This tool has positive 
engagement, and will release the tap 
at full depth. Thumbscrews mounted 
through the body control two sets of 
sliding blocks that lock on the square 
end and round shank of the tap. One 
front block has a tongue motching o 
groove in another, and also engaging 
@ notch ground in each top. The release 


mechanism is two pair of matching pins 
that drive the holder body. Springs be 
hind the body shank drive the tap for 
ward. If adjustment is right, the body 
will move out until the drive pins slip 
out of engagement just as full hole depth 
is reached, freeing the body R 8B 
Wolverhampton (AM—July 28 ‘49 p 102 


ROLLER-GRIP PNEUMATIC ATTACHMENT 
feeds strip stock to punch press a 
plunger working through a honed hole 
in on air block, or a regular air cylinder 
moves stock forward. Gripping is done 
with a roller held in a tapered slot in 
the plate by springs. Tension is light s 
the roller will back up to release the 
stock as the plunger retracts for another 
stroke. The hardened roller is ground 
and the slot is ground and polished for 
smooth action. Stroke velocity is od 
justed by a needle valve in the air line 
while stroke length is controlled by the 
spring and locknuts on the threaded rod 
on which the plate moves. No repairs 
have been needed in a yeor. S H Pearson 
(AM—July 29 ‘48, p 108 
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SIDE-CUTTING SHAPER TOOL clips wire lengths in gaging fixture. This tool is for short 
runs where wire cutoff must be accurate. A hardened block is drilled to clear the 
stock and to toke o rod that supports the gage plate. This can be adjusted ond 
clomped ot any distance from the main plate. The tool is a heavy block ground square 
ond adjusted to ride close to the plote. J R Paquin (AM—July 1 ‘48, p 116) 


RAD:US CUT ON PLANER with one head rotating the other. A long bor connected the 
two heads. The rotating head's nuts were siacked off so it could pivot on the center 
pin. The tool was mounted at an agle so it would go through a full arc to cut a 12-in 
radius as the feedscrew for the fixed head was worked. Edward Farrell (AM—June 
30 ‘49, p 104 


IDEAS FROM POPULAR DEPARTMENTS 


SLITTING PUNCH AND DIE cut off tubing 
of large diameter. Distortion of the tube 
while being cut was licked by moking two 
die members to fit the tube OD exactly. The 
V-shaped shearing punch operated in o slot 
through both dies to pierce the tube in the 
middle ond shear around in both directions 
es it went through. The top die wos spring 
loaded to act os a stripper, holding the tube 
before the shear started to contact the tube 
The only deformation was o slight dent where 
the blade tip hit. K L Stoltenberg (AM--Ap: 
30 ‘51, p 119) 


PUNCH SET ‘DRILLS’ SHEET STOCK to accurote 


diameters without distortion. This set of 
punches can be mode as a unit to take care 
of most standard hole diameters. Cutting 
edges are properly ground ond the punches 
ore accurately aligned, so little tearing of 
stock should occur. Rocco Boccia (AM—May 
1 ‘50, p 105) 


RADIUS-GRINDING WHEEL is dressed rapidly 
on a cutter or universal grinder where the 
centerlines of the work, wheel, and dresser 
intersect at a single point. For dressing, the 
wheelhead is moved forward 0.002 in., for 
example. The intersection is moved, in effect 
0.004 in. to the right, so the dresser pivot 
is moved 0.004 in. to the right, moking all 
centerlines intersect again at the same point 
James Emmi (AM—April 3 ‘50, p 163 
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BORING-BAR CAM SHIFTS TOOL to cut helical grooves in bearing shells. A heavy block on the 
lathe compound mounts a spring-loaded boring bar. This has a roller attached to it, and the 
roller rides against the cam ring that is mounted over the bar against the face of the block. 
A yoke attached to the com is engaged with a chuck jaw so the cam rotates with the work, 
making the boring bar and too! move in and out to follow the pattern required in the bearing 
groove. J Gifford (AM-—Apr 2 ‘51, p 122) 
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HOOK JAWS replace vise porallels to elimin 
ate seating troubles. Heavy downward pres 
sure of hammer blows are not necessary if 
the S-shoped jaws are of equal size. How 
ever, the edges of the vise jaws must be 
parallel, and the under sides of the hooks 
must be clean. Peter Oponowicz (AM~— July 
23 ‘51, p 157 


ROTARY BENDER handles cold-rolled stock os 
thick as ‘@ in., 1'4 in. wide, with only one 
arm pressure. Right angles are formed over a 
smoll radius. An adjustable stop screw in 
the base of the fixture is set to project to 
allow overbending, which will make up for 
springback of the stock. 

The rig is fitted with a clamp plate thot is 
operated by one lever to grip the stationary 
part of the work. The second lever operates 
the round bending head, which is pivoted on 
the base. A _ pie-shaped segment of the 
bending head projects to touch the edge of 
the clamp plate and to overhang the work 
This segment forces the work around to moke 
the bend 

When stock is thin, a shim can be inserted 
under the head above the stock to prevent 
forming on irregular bend and to prevent 
distorting the stock. W C Roemer (AM—Nov 
7 ‘46, p 142-143) 


DEPTH GAGE AND GROUND BLOCK measure 
spherical radius. Formula is R — BM M 2 
where R is radius, D is block dia (inside or 
outside), and M is gage measurement above or 
below level of block bottom surface. Ray 
Coaffiero, (AM—Sept 23 48, p 134 
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HIGH-SPEED-STEEL TOOLBITS make die inserts 
to blank out abrasive stock. This idea is to 
replace costly carbide dies with toolbits, when 
the work is small enough, to save money 
Construction is simplified because the die 
sections can be ground separately on o sur- 
face grinder with a formed wheel 

The bits are inserted in a soft-steel die 
shoe, and held in ploce by two tapered pins. 
On the illustrated symmetrical die, we saved 
corbide cost, labor cost, and extended the 
life of the die, too. H M Philbrick (AM—Nov 
27 ‘50, p 129 


FROM POPULAR 


GAGE-BLOCK ASSEMBLIES form snap ond 
limit-snap gages with precision. Here two sets 
of gage blocks are built up so their difference 
is the required dimension of a part. The 
blocks can easily be clamped together be- 
tween hardened, ground float and jaws, or 
between other gage blocks 

A go—no go gage con be made in a similar 
way, with two stacks of goge blocks in a 
heavy yoke clamp. The main advantage of 
using gage blocks is that o special gage can 
be made quickly at any time to any size. 
S Framurz (AM—Mar 25 ‘48, p 117) 
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CURLING TOOL BEADS TUBING EDGES. This 
job is difficult to do in a press, although it 
is actually a press job. Here the tool is 
mounted in the spindle of a lathe or drill 
press, and the work is clamped in a chuck or 
vise 

Three formed rollers are spaced around 
the tool, mounted with ball bearings, ond 
aligned carefully. The bottom bearing on 
each roller hits a shoulder inside the bore 
of the body, which controls depth. The curling 
tools are formed so they feed down on the 
work, curling the edge into a bead. Peter 
Lashta (AM—Jjune 12 ‘50, p 122) 


BALLS MEASURE TAPER of conical hole. Angle 

o.8-Cc 

C and D are radii and can be measured. 
B is found with depth-micrometer measure- 
ments from the top of the hole. If you want 
the top dia of the hole, measure the bottom 
1D (which is easy), then calculate using angle 
A and the thickness of plate. Allon B Nixon 
(AM—Aug 11 ‘49, p 126) 


A is found this way: Since A 


BLOCK GAGE CENTERS jig-borer spindle over > 


work edge. The channel is made of two 
equal halves, bolted together. As the in- 
dicator revolves, it hits one wall, then the 
other. When the two high readings are the 
some, the spindle is centered. Chris Sorenson 
(AM—April 8 ‘48, p 124) 


END-DRILLED CAPSCREW resists shock loads 
better becouse the hole makes the section 
of equal size all along the screw. Square the 
root dia and the OD, subtract one from the 
other, and find the square root of that quan- 
tity to find the dia of the drill to use. 
Ray Coffiero (AM—Sept 8 ‘49, p 126) 
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(AM--Oct 29 ‘51, p 128) 


NON-MAGNETIC SURFACE PLATE permits gaging on 
grinder, This can be mode of aluminum, gre , or 


@ non-magnetic stoiniess to hold a surface gage to 
check heights right on the grinder table. Thus, a toll 
workpiece can be checked without cutting off electric 


power. The plate is milled to hold the base of the goge 
and is fitted with clamps. Jomes E Avery (AM—April 7 
49. p 123) 


CIRCLE METHOD LOCATES THREE HOLES in o precision workpiece without use of a jig borer 
instead, we utilized o circular indexing table and drillpress. With trigonometry we found the 
one circle that passed through the centers of all the holes, then located the work on the table 
so the center of the circle was over the center of the table. The radius for each circle was the per in., the second is the depth of thread, 
same, so we offset the table center that amount from the center of the drill spindle. Then 
we indexed the table through the angles we found to locate the circles accurately. A Vetsch 
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THREAD-DEPTH CHART mokes setting simple 
when you ore cutting standard threads on an 
engine lathe. The first column is the threads 


ond the third is the setting for depth when 
the compound is set at 30°. A C Terry (AM 
—Nov 12 ‘51, p 166) 
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BROACH IRON SOLVES MICRO-FINISH PROBLEM becouse a burnishing sec 
tion is made integral with the broach. The tolerance for this job was 0.0002 
in., which we could not handle with ordinary cutting teeth on the broach 
The burnishing section was ground and polished to the final diameter we 
wanted in the hole, and resulted in good work. In this setup, the work was 
chucked, and the brooch was pushed by the turret of the lothe. Dana J Mul 
holland (AM—July 31, ‘47, p 109) 
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FORM-TOOL MATHEMATICS used when 
designing tools to cut pulleys can be sim- 
plified to this point: When R, M, H, and 
angle © ore known, '2W and X must be 
found. Angle AOC is bisected by OB, 
hence angles AOB and BOC are equal to 
‘2 of 90° 6/2. 

Tan (45° — 6/4) 
x=V+W/2+2 

H Tan (@/ 2) 
= M Tan (45° 4) 


X=HTon 6/24 (R+M) (45° 


A Vetsch (AM—July 14 ‘49, p 124) 
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FRICTION END MILLS cut smooth 
slots and grooves in molding dies. 
Depth of cut is about 0.002 in. 
Each cutter is ground from round 
HSS stock, then hardened after any 
tapers are cut. Cutting edges ore 
the same os on a 2-lip end mill, A 
flat is ground about 1/16 in. be- 
hind the land. Fer a 3/16-in. cut- 
ter the flat would be 3/64 in. wicte. 
Fred H Lingenfelder (AM—jon 8 
p 121) 


<q SETTING ODD DIVISIONS OF A CIRCLE con 
be done with an ordinary dividing head if 
you use a sponner bar like this one. First, 
you set off the angle as close as you con get 
it. The additional amount, say 2° in this case, 
is set off this way: With a 40-to-1 head, one 
turn of the index arm equals 9° on the spindle, 
and 2/9 of a turn is 80° on the hole plote 
If you set off 80° on the plate, then toke the 
chord distance across 80° at the hole radius, 
you get o length that represents 2° on the 
spindle. Make the spanner bor with pins set 
at this length. Then set one pin in the plote 
hole you have alrwady set, and engage the 
other pin in the index-orm hole (regulor re- 

actable pin d). Clamp the spindle, 
and you hove the required angle. if you re- 
quire a simple angle less 2°, just set off 
the spanner bar in the other direction. Clar- 
ence B Winch (AM—Aug 20 ‘51, p 125) 
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STUBBY COLLET ATTACHMENT mounts on 
machine table to hold shafts vertical. This 
model has ao squore bose, but the 
con hove os mony sides os necessary for 
indexing (against o side plate) purposes 
A groove cround the base allows clamp 
ing to a table, and a handle on the collet 
closing locknut permits fost action. Stand. 
ard collets can be adapted for use in the 
fixture. Fritz L Keller (AM—April 16 ‘5! 
p 170) 


LITTLE TIPS SPEED MACHINING JOBS 
Some of these hints are old, some new 
but almost any mechanic can find use for 
some of them. 

Tapping o blind hole—put oil in the hole 
before tapping, not on the top. Tap 
pressure forces up the oil, and the chips 
too. 

Grinding a drill—grind the flats on the 
drill edges before grinding the clearances 
This makes it easier to keep both sides 
even. 

Sawing a bolt to length—run the nut on 
before sawing so you can remove burrs os 
you toke the nut off. 

Polishing—add chalk to rough emery to 
substitute for fine emery. 

Pouring a bearing—spot a bit of weld 
metal in the housing after it has been pre 
pored. This keys the babbit after pouring 
Especially good for thin walls. 

Cleaning a bearing—pull chips and stee! 
dust out with o magnet. 

Setting plugs—grind or file o small flat on 
one side of a press-fit dowel to allow oir 
to escape from a blind hole. 

Enlarging holes—draw a toolbit along the 
flutes of a reamer. The slight burr will 
hold for a few holes. Fronk Biechele (AM 
April 17 ‘50, p 107) 
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FLYCUTTERS ARE SET PROGRESSIVELY to 
distribute cutting load evenly. On this 
cutter body, three toolbits are set in 1/16- 
in. progression, both loterally and radi- 
ally. Thot is, cutter number 1 is 1/16 in. 
farther out radially than number 2, which 
is 1/16 in. farther than number 3. Cutter 
1 is 1/16 in. farther back away from the 
work thon cutter 2, which is 1/16 in. 
farther bock than cutter 3. Thus, cutter 
2 takes a deeper but loter cut than cutter 
1, and cutter 3 tokes o deeper and later 
cut than cutter 2. This idea permits fost 
speeds and @ much higher cutting load 
thon if the bits were set like o regular 
cutter—all in the some plane and ot the 
same radius from the center of the cutter 
arbor. This setting is good for heavy cuts 
in steel and cast iron. Where better finish 
is desired, or where softer metals are 
being cut, the offsets should be reduced. 
George C Allen (AM—Feb 26 ‘48, p 117) 


CAM-~ LOCKING, DELAYED - ACTION DIE 
FORCE FITS bal! handle on upstroke. After 
the dies have pierced and stamped the 
handle, and as the floating die plate bot- 
toms, the locking cam holds the die plate 
as the ram rises. The retractable dog 
comes past the roller, forcing the shaft 
against spring pressure to push the ball 
onto the handle. As the ram raises more, 
the bottom of the slot through which the 
cam arm projects trips the cam and al- 
lows the die to come up, too. The cam 
is attached to a bracket on the rear of 
the upper die. When released, it allows 
the springs under the die posts to force 
up the die to clear the work for removal. 
The ram and brocket ore not directly con- 
nected to the die except by the vertical 
push bolts and by the dog when it is 
working. Press stroke should be only 2 in 
or so. Joseph F Budnick (AM—Sept 9 ‘48, 
p 124) 


SPHERICAL-TURNING LATHE TOOL cuts 
precision ball and socket elements. This 
tool is not made for one job, but for a 
large range of sizes. The fixture base is 
built to replace a compound rest on a 
lathe, and should fit neatly over the pivot 
pin in the slide. The pivot pin is drilled 
3/32 in. off center to take a vertical 
3/16-in. gaging rod. This puts one edge 
of the rod exactly on center. Alternate 
holes for the gaging pin are provided 
ot either end of the base, on center. 
Gaging is done with gage blocks, calipers, 
or micrometers between the gaging rod 
and the end of the toolbit. For long 
radii, the block can be reversed on the 
base so it has more overhang. The handle 
can be removed so it will not interfere 
with a goging rod, or can be reversed 
when necessary. Allan B Nixon (AM— 
Jan 15 ‘48, p 119 
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UNDERSTANDING THE LATHE THREADING 
DIAL is important if you are to take full 
advantage of its uses. The dial represents 
@ pinion that engoges the lathe leadscrew, 
ond this, in effect, counts off the lead- 
srew thread as it rotates. When the 
threading lever is engoged, two half-nuts 
connected to the carriage engage the lead- 
screw, and moke the carriage follow along 
os the leadscrew rototes. The speed of rota- 
iton of the leadscrew is set up by gearing 
in the head, taking power from the main 
spindle. But the dial is | »portant, too, be- 
couse with it you con tel)" when to engoge 
the lever so the carriage will move along and 
follow the original poth of the thread you 
are cutting, and will not gash into the thread 
crest, causing damage. 

One numbered quadrant on the diol repre- 
sents on inch of leadscrew. If you start a 


Pinion... Threading 
“dial 


4 


Lead screw 
----jineh --- 
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thread as the line numbered 1 comes opposite 
the index line, you can always re-engoge 
the thread as | comes up again. But you can 
sometimes short-cut this wait. Many leod- 
screws have 6 tpi, so if you ore cutting 6, 
12, 18, of 24 tpi, you can engage the lever 
at any time it will engage. This is because 
your work thread is the same as, or o 
multiple of, the leadscrew 

If you are cutting any thread with oa whole 


number of tpi, you can engage ogain any 
time a numbered line comes up (assuming you 
storted the thread the first time on a num 
bered line). But if you are cutting a half 
thread like 5'2 tpi, you can only re-engage 
when the original number you started on, 
and the one opposite, come up. If it is a 
quorter thread, like 5% tpi, you must woit 
until the original mumber comes up 


W W Quist (AM—Oct 24 ‘46, p 135 


A NON-MAGNETIC ANGLE PLATE isn't really 
what its name implies. It is actually mag- 
netic, but it must be made discontinuous so 
the work placed on top of it will complete 
the mognetic field, and will be held firmly 
to the plate. 

The trick is in making the angle plote dis- 
continuous. Here's how: First, measure the 
width of the magnetic poles on the table on 
which the plate will be located. Cut steel sec- 
tions of the angle plate to this width, then 
cut similar sections of brass or tough plastic 
to the width between the poles. 

Next, assemble the angle-plote sections 
with non-magnetic rivets or bolts. Finally, 
grind the assembly smooth ond level to the 
shope you want. Align the plote so the 
steel sectors are over the magnetic poles and 
the non-magnetic sectors are between the 
poles. Lee L Dodds (AM—Apr 25 ‘46, p 136) 


[4 


SHIFT BAR CONTROLS ACTION of floot- 
ing punches in piercing die. Where work 
pieces of the same size must hove vary 
ing numbers and sizes of holes pierced, 
this shift-bor control mokes setup simple 
Milled indents are engaged by a spring- 
loaded ball at one end of the die to 


Wh 


be 


register the bor when it is indexed Holes 
in the bor cleor the top ends of the 
punches when they are not to be used, 
while solid sections of the bor make the 
punches project to cut metal. Punches are 
held down by springs inside the holders 
Lowell F Stull (AM—Dec 30 ‘48, p 115 
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DIAL-INDICATOR EXTENSION gets into long 
bores The lever is pivoted at its center by o 
yoke on the left end of the housing tube 
The indicator is mounted so its spindle touches 
the spoon-shaped end of the lever, while the 
ball end of the lever touches the 1D of the 
A V Dacust (AM—Mor 6 ‘50, p 120 


work 


JIG-BORER TABLES establish bolt-circle con 
stants for almost any number of holes. Bolt 
circles of 3, 4, 6, 8, 12, of 16 holes can be 
spaced evenly by just picking the correct table 
and allowing for half or double spacing 
when the number of holes is half or double 
the number on the chart. For example, o 
given bolt circle of 5S%-in. dia 
six holes) Find A by adding the value op 


to hove 


posite 5 in. to the value opposite %* in. on 
the 6-hole table. Find B the 
When the circle diameter is over 9 in., just 
add up values for two small diameters that 
add up to 9 W T Lalond (AM—May 29 
‘50, p 109) 


same 


ORILL JIG AND MICROMETER provide jig bor 
ng accuracy. This job called for drilling four 
accurate holes equally spaced around a 3'% 
n. cucle. First we made a squore-machined 
bor with one central hole to 
take o plug that would fit inside the work, 
and two outside holes of drill size to take 
These holes were all aligned 
accurately in a row. After hardening, the bor 
were assembled, and the jig wos 


three holes; 


align ment pins 


and plug 
placed on the work. The first two holes were 
drilled. using the pin holes as jig bushings 
Next. we inserted a pin in one hole in the 
work and in one hole in the jig 
the jig oreund to about the position of the 


rotating 


UBT 
GAS 


other We calculated the chord 
distance between pins if the holes were 
exactly equally spaced, and set this dimen- 
sion on a micrometer, adding one pin diam- 


two holes 


eter. We measured across the pins, odjusted 
the jig, then clamped the jig and drilled the 
other holes. Ben Goodwin (AM—Oct 15 ‘51 
p 156) 
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HEAVY SINE PLATE mounts light grinding 
work. This design hos several features thot ore 
worth including in any new sine plate. After 
the original rollers have become worn, new 
oversize rollers can be inserted with oa 
minimum of work. The hole for the rear 
roller must be enlarged, and the flats on the 
top plate must be ground and lapped. Work 
is held to the plate by bolts through the 
numerous holes, by the side plate and clamp 
ing straps. The plate can be held securely 
down on goge blocks either with a coiled 
spring or by o flat one that rests on the roller 
The side plate and straps can be easily re- 
moved to clear the plate for angle measuring. 
The bose is drilled like the top plate so it 
can be clamped or bolted down on any table 
Allan B Nixon (AM—Mar 24 ‘49, p 125) 


QUICK METHOD OF CALCULATING GEAR 
CHANGES not listed on the lathe plate works 
this way: We noticed that a 69-tooth geor 
was required for cutting 11's tpi, where o 
48-tooth geor was used for all other threads 
We colculated 69:11'2 equals X is 
240 here, which is used os a constant. We 
also noted that the teeth numbers in line 1} 
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ore four times those in line two. Thus, for 
27 tpi, we divide 27 by 4, giving 6%. The 
proportion becomes «:6% equals 240:40, and 
x is 54. We used 30 above because it gives 
a whole number of teeth for the new chonge 
geor. This proportion works for most odd 
ceses. Wilton F Hoag (AM—Feb 12 ‘48 
p 131) 


RAPID LAYOUT METHOD establishes quick 
acfing coms. This method is to replace the 
conventional system where you cut o circular 
disk, then offset the center hole. For a truer 
com, moke o layout rod with a diameter 
equal to 4/3 of the com rise in 180°, oF 
twice that if the com operates only, 90 . Hold 
the rod steady, and scribe a line os the 
string portly unwinds. The center hole is 
drilled where the tip of the rod was held 
Frank Biechele (AM—Mar 20 ‘SO, p 123) 
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SPECIAL ANGLE PLATE 


bor that sets up angles 


features adjustable 
The many holes and 
notches in this angle plote moke it unusually 
work The top V-notch, 


odaptable for setup 


for example, can be used to clamp a round 


shoft that must be ground square. Just tip 
over the plate on its side when grinding the 
second sides of the shaft) The square notch 
in the foce of the plate holds (with ao strap 
square-grinding. The 
to be 


is not 


clamp) thin work for 
top V-notch con also hold a piece 
form ground in this case the shoft 
tightly clamped, but is rotated. The angle bar 
allows setups for odd angles. Allan B Nixon 


AM—May 19 ‘49, p 129 


SPRING WINDER con be built with a forming 
block and mondrel. The block is tapped for 
the required pitch, then split and fitted with 
on adjustable clamp (not shown). The mandrel 
is driven by the lothe heed, and is tapered 
gradually at the end 
force the spring wire into the threads. Walter 
J Hoeckele (AM— Feb 13 ‘47, p 146) 


input to gradually 


TOOLMAKER'S BUTTONS estoblish occurate 
angles and stroightedges for precision layout 
work. First, all buttons must be of the same 
OD within close limits. A 60 
formed with three buttons in close contact 
Straightedges held against any side of the 
formation can serve as scribing lines. For 30 
or 120°, buttons ore used. After the 
buttons ore aligned, No 3 is removed to allow 
scribing the edge. Another method of getting 
30° or 60° is 
and five buttons, where No 3 is removed after 
the others ore fixed to o table. S Framurz (AM 
—Dec 5 46, p 139 


angle is easily 


four 


with a corpenter's squore 


“Spring steel 


SHAFT-INDICATING ACCURACY improved by 
thin steel leaf attached to the indicator sup- 
port. The leaf rides between the 
indicator spindle and the work. It reduces 
indicator spindle, and also 
eliminates friction drag (of the shaft) against 
the spindle, which 
inaccurate. The leaf thus absorbed side thrust 
H Yarrow (AM—Aug. 26 ‘48, p 108) 


simply 
weor on the 


mokes reading 


MENTAL MATHEMATICS solve a tough prob- 
lem when you want the OD of a numbered 
tap. Figure this way: Base size of No. 0 is 
0.060 in. Each number up the scale is 0.013 
in. larger. Thus, No. 6 is 0.060 plus 0.013 
times 6, which gives you 0.078 in. Jock Harris 
AM—June 2 ‘49, p 113 
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SERRATED CLAMP STRAP AND PAD hold on 
short or slanted flanges. Both the strap and 
pod ore cut in o shoper, with the pad ser 
rations cut on a radius that allows for dif 
rent work heights. The gripping edge of the 
strap is sharp, ond may be hardened. The 
central bolt is fitted with tapered washers to 
allow shifting when required. F W Duce (AM 
—Oct 7 ‘48, p 123 
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FINGER-PIN LOCATORS for 


“4 


DEPARTMENTS 


AUTOMATIC DIE STOP reploces conventiono! 
pin. This stop must be locoted in relation to 
the piercing punch so the pin from the upper 
die will push down the stop through a hole 
in the stock, The stop pin is tapered 
and hos o shoulder on the bottom so it will 
cock under the stock os it is pushed down 
against spring pressure. The stock holds it 
down, but it pops through the pierced hole 
in the stock to stop the strip for the next 
piercing operation. O EF Riegner (AM-—Sep! 4 
‘SO, p 154 


Storderd butter sameter 


ker buttons when holes must be located close 


together. The locators are steel straps with pins sunk in their ends exactly at right angles 
to the surfaces of the straps. The finger pins can be located close together to eliminate 
scribed layouts when a hole-boring job is being set up. Clamps can be large without 
interfering with the pins. Federico Strasser (AM—Jan | ‘48, p 103) 


Guide post 


Poroffine 
block 


PARAFFINE LUBRICATES BANDSAW BLADE as 
it operates. Two slonted troughs are mounted 
above the regulor guides to hold poraffine 
blocks, which melt under friction heot. The 
paraffine covers the blade lightly, which 
increases cutting speed and blade life. Thomas 
Potell (AM—Feb 24 ‘49, p 113 


ourside 


1D GAGE COLLAPSES AND RESETS to full 
diameter to allow checking on internal re 
cess. The shouldered rod is butted against the 
shoulder inside the gage body inside the work 
hole, then the plain rod is extended. To get 
the gage out of the work, the shouldered rod 
is released, then butted and reclamped again 
outside the work. It must reset to the same 
position. F H Lingenfelder (AM—June 26 ‘50, 
p 112) 


This rod, clarnped 
outside work, 
ra wnclarmped :nside, 

ther reclarnped 


This rod 
clarmped inside 
work, held for 
rreasurement 


sarne sca/e) 


STANDARDIZED CLAMP BLOCKS 
many setups. Blocks are cut from mild steel, 
ond thicknesses ore stamped on them. When 
any strap clamp must be used, o block is 
picked to fit under the heel of the strap 
Sizes should run in 1/32nds up to as lorge 


simplify 


os 1% in. or more—but sizes should be 
standard so the blocks are interchangeable. 
Basil Clark (AM—Dec 29 49, p 90) 


MINUTE HOLE CAN BE DRILLED in a block by 
drilling as small a hole as possible, then 
inserting a hardened wire of the some OD 
as the ID you require. You squeeze the block 
in @ tapered die to force the metal to close 
oround the wire. When you pull the wire, you 
have the small hole you require. F Webster 
AM—June 3 ‘48, p 122 


PEENING INCREASES LIFE OF A SHELL 
REAMER. A ball-point punch is used on the 
front of the reomer body, just under the 
inserted blades. Peening forces the metal to 
push the blades outword slightly, which 
allows regrinding and honing the blades back 
to the true diometer you want. W Brunner 
AM—jon 13 ‘49, p 123) 


American Machinist e MID-NOVEMBER, 1952 


f Desired holes : 
\ | 
% 
— 
Work 
\ 
\ 
& Z> 
Blode~_ 


250 


FROM 


POPULAR 


Short 


From the beginning, o popular feature of AMERICAN MACHINIST 
has been the kinks —the clever methods of doing something 


expressed in a few words. In recent years, kinks have appeared 


in three popular departments: ‘Talking Shop," ‘Short Cuts for 
the Small Shop,’ and Diemaker's Kinks." Here is a selection of 
80 useful ideas from these three popular departments. 


A POUR-JAW lathe chuck is best 
for holding certain classes of work, 
but often only a three-jaw chuck is 
available. In this case, make a set 
of blocks like A, B, C and D. Block 
A is a half-round with a V-notch in 
the center, and this block is used 
at all times as the supporting mem 
ber. Rectangular block B also has 
a V-notch, and is used in conjunc 
tion with A to center square or 
rectangular stock as shown. Spe 
cial shapes can be held with blocks 
like C and D. 


K+ 


TWO-WHEELER— Ninety screw ma 
chines at Mueller Brass Co, Port 
Huron, Mich, have recently been 
arranged as spokes of four half- 
wheels, paired so centers flank a 
stock-delivery aisle running the 
length of the building. Stock feeds 
point inward and are so close a 
man cannot pass between, but there 
is plenty of clearance for operators 
near the perimeters. Stock is fed 
at the “hub”, work and chips re 
moved at the “rim.” 


BURRS IN DRILLED HOLES, and 
punched holes are easily removed 
with this tool. Take a broken drill, 
grind the end, and drive the shank 
into a file handle. The tool quickly 
removes light burrs. 


DEPARTMENTS, 


square 


LATHE DOGS can be made in emer 
gency from old turnbuckles re 
moved from automobile brake rods 
or similar equipment. Simply 
spread the center of the buckle to 
suit the work. Cut off the rod with 
the righthand thread to proper 
length to fit the thread with a lock 
nut. Bend the tail of the rod at 
right angles. Screw this into the 
buckle, setting the tail at right 
angles, and tighten the locknut 
Next, cut off the left-hand screw to 
make a setscrew for the work, and 
file flats for a wrench. This dog is 
used the same as any lathe dog 


Recess for 
* Oriil 
| 


A TAILSTOCK ARBOR will hold a 
faceplate or chuck to grip pieces 
while drilling with the spindle. The 
device makes it possible to fit a 
faceplate with metal or wood pieces 
to serve as a fixture for duplicate 
pieces. Thus, advantages of produc 
tion can be applied to a lathe 


CHATTER STOPPER—To take chat 
ter out of threads on a screw-thread 
miller (where there are several 
multiple splindles on a large hori- 
zontal rotary table), each unit was 
mounted on springs instead of bolt 
ing it to the rotary table 
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IF A LATHE-DOG SCREW is fitted 
with a brass foot, it will not mar 
a finished surface on the work 
Merely drill a %-in. hole about 
% in. deep in the end of the screw 
Cut the shank of a %-in. brass bolt 
to correct length and slip into the 
drilled hole in the dog screw. The 
head of the brass bolt will provide 
ample contact with the work and 
cannot mar it 


A CHIP AND OIL PAN for the mill 
ing-machine vise is a great con 
venience. This pan slips into the 
guide for the movable jaw and 
prevents oi! and chips from getting 
in to socket-screw A, which locks 
the vise to the swivel base. The T 
handle wrench is made to suit 
screw A; also the screws B which 
lock the tilting arms to the vise and 
the base. 


HARD DRILLING—Oleic acid wil! 
both keep drills cool and lengthen 
life between grinds when hard 
steels, such as drill rod, must be 
drilled. A small shop discovered 
this, made initia] test with the pure 
acid, Eventually, a shift was made 
to the “technical grade,” which does 
all the pure grade does, and costs 
considerably less 


SUMMER COMPLAINT—One large 
plant tooling up for mass produc 
tion ran into troubles with multi 
ple-head drills having heads cast 
integral with the pillar. All units 
now are being obtained with sepa 
rate heads that can be accurately 
located relative to the guide plates 
in the jig or fixture, then doweled 
in place. Apparently there are suf 
ficient variations from temperature 
differences to throw work, jig, and 
machine center distances off 0.010 
to 0.015 in 


OlL WORKS wonders in removing 
broken twist drills. Instead of try 
ing to dig the broken drill out of 
the hole, and getting into serious 
trouble, just pour a drop or two of 
oil in the hole. Then turn over the 
piece and tap lightly with a ham 
mer. The oil loosens the tiny chips 
that bind the broken drill, and 
tapping with the hammer causes 
the cutting lips to loosen their hold 
The whole operation takes but a 
short time and can save a lot of 
trouble 


LOADING of a grinding whee! with 
aluminum or other soft metals may 
be minimized by pressing a bar of 
hard laundry soap against the 
wheel at intervals. The embedded 
particles of soap prevent chips 
from wedding in the abrasive grain 
but do not interfere with grinding 
action. 
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iF A SPOTFACER is lacking, here 
is a simple tool that can be used to 
form a nut seat. Take a machine 
screw of the size of the hole in the 
work. Cut off the screw head. Dril! 
a cross hole in the screw body and 
drive in a drillrod cutter. Now 
screw on a nut to back up the cut 
ter. The thread on the screw body 
can be turned off, if desired, to 
within % in. of the nut, so as to 
give a better gripping surface for 
the jaws of a drill chuck. 


HOLE OPENER—When an existing 
hole has to be drilled to a large 
size, it can be quite a problem. Try 
this suggestion from Pete Back 
strom of Firth Sterling: Take a 
round piece of carbide of the di- 
ameter desired for the hole and 
grind four flats at one end to pro 
duce a truncated pyramid. If the 
flats are ground true, the drill will 
follow the existing hole and open it 
to the required size. 


TAPS WITHOUT FLUTES for lead and 
aluminum cut smooth threads when 
made as follows: The thread on a 
screw is cut back to form an under- 
cut cutting edge A, and the cross 
hole B and the central hole C are 
drilled for chip escape. Kerosene 
makes a good ‘coolant. 


TAPER STOPS SHIFTS—A heavy fix 
ture, 36 in. long, was held in place 
on the table of a plain Thompson 
grinder by a pair of %-in. straight 
dowels at one side. Sharp reversals 
of table motion caused the heavy 
fixture to shift, throwing the work 
out of line as much as 0.010 in. To 
hold the fixture in line, a %-in. 
tapered dowe! was set at each end. 
The better fit at the shear line, plus 
the larger section, fixed things 
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FEED BY EAR—A sonic contro! has 
been applied to a bal! mill, so the 
ound of grinding regulates the rate 
if feed. Something like this might 
be practical in machining, rate of 
feed being changed to allow for 
hard spots, thicker sections or other 
variables 


WATER I$ the best lubricant when 
sawing tin, babbitt, lead, and simi 
lar soft metals. Apply the water 
with the usual oilcan to keep the 
dust moving freely out of the cut 
Water also helps to prevent plug 
ging up the teeth of files when 
working on these materials 


SPRINGS ON A CENTERLESS—O « 
Indiana company required very ac 
curate grinding of the outside of a 
tight helix spring. For a long time, 
engineers tried to do these on a 
$s grinder without success. 
End of the springs varied too much 
ind they would cock as they went 
through. Now, they put the springs 
into a V-trough and slip a large 
teel ball bearing between each 
pair. This makes the job self-center 
ing. As the work leaves the wheels, 
bearings fall to the left of a divider 
and springs to the right. The latter 
are caught in a tote pan and the 
balls roll back to the operator's 
hand 


centerle 


ANTI-SEIZE TREATMENT—A_ reader 
question concerned a %-in. tap 
which seizes and breaks after a 
few passes through stainless steel 
Our suggestion was to tap through 
brass, applying lapping compound, 
and pass the tap through back 
wards several times. This polishes 
any high spots on lands, smooths 
the surface, and may increase 
clearance a trifle anyhow, it 
worked for us 


FROM 


POPULAR 


TIP ON TAPPING—Ever broken a 
tap or gotten insufficient thread 
depth in stainless steel? Says E 
Von Hambach of Carpenter Steel: 
“Very few mechanics seem to know 
that metric drills, readily available 
at mill-supply houses, are more 
nearly the right diameter in some 
cases than either standard fraction- 
al or number drills. For example, 
in tapping for a No. 8-32 screw, 
best practice is 75% of full-thread 
depth, so closest drill size is the 
3.40 mm. Here are available drills: 


% Thread 


Drill Dia Depth 
1/8 in 0.1250 96 
No. 30 0.1285 87 
3.20 mm 0.1299 84 
3.40 mm 0.1339 74 
No, 29 0.1360 69 

For a 4-36 tap, drills are 
7/32 in 0.2187 87 
5.7 mm 0.2244 71 
No.1 0.2280 61 

For a 12-32 tap, drills are 
No. 15 0.1800 88 
4.7mm 0.1850 76 
3/16 in 0.1875 70 


HANDY HOLD-DOWN clamps for 
irregular work can be made for 
use on T-slotted machine tables. 
Take some pieces of boiler plate 
and cut segments of annular rings. 
Burn some round-bottomed notches 
around the peripheries of the 
pieces. Dress with a file. Assemble 
pairs of parts with spacing bolts or 
rivets. The hold-down bolts can 
be made in two ways, but in both 
cases they have a “rider,” or piece 
of bar stock sawed down the middle 
and long enough to span the side 
members of the clamp. One form 
may consist of a T-head screw, the 
rider and a nut; the second a ma 
chine screw passing through the 
rider and fitting a tapped hole in 
the table. 


DEPARTMENTS 


AN AUTOMATIC STOP that is 
cheaply made for blanking dies is 
composed of two parts: a round 
punch and a drill-rod core. The 
stock feeds forward until the scrap 
bridge strikes the drill rod core 
Then, when the ram descends, the 
punch portion of the stop blanks 
the web, permitting another ad 
vance of the strip. An automatic 
stop of this type requires finger 
stops for starting the strip 


PRESS TRICKS—Part-circular slits 
in a panel, as at a window cut-out 
in automotive stamping, spread un 
der tensile stresses developed in 
drawing, and permit the metal to 
draw over window edges without 
tearing. 

When making a severe draw at 
the edge of a panel, try to put in 
a stiffening rib, or similar construc- 
tion, at points where less drawing 


is required. This practice equalizes 
the flow of metal and avoids tear- 
ing. 

A common blow-down line from 
drawing presses permits the oil 
and muck to be led to a trap at a 
convenient location, instead of be- 
ing deposited on the sub-floor or 
basement floor. 


STOP PINS in blanking dies should 
have a head, so the corresponding 
hole in the die plate is located 
farther away from the blanking 
opening. Make the height of the 
stop-pin head 1.5 times the stock 
thickness, and never less than 1/16 
in 
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VISIBLE STOP PINS should be used 
in blanking and progressive dies 
If the operator can see the stop pin 
and how the scrap skeleton regis 
ters with it, his confidence and out 
put are bound to increase. To make 
a stop pin visible, simply cut away 
a portion of the stripper to produce 
a “window.” 


A SAW GUIDE for splitting tubing 
or solid rounds is often a conven 
ience. To make one, drill a hole 
through a block of metal or wood 
to be a snug sliding fit on the work 
Make a cross-slot about as deep as 
the width of the saw blade. Start 
the cut carefully and then slip the 
guide onto the blade to keep the 
latter cutting centrally as sawing 
proceeds. 


( 

HY 
IF BLANKS STICK to the punch, try 
one or more of these suggestions: 


(1) Relieve the punch face as at A, 


(2) make the die opening complete 
ly tapered as at B, or (3) incorpo- 
rate a spring-backed shedder in the 
punch as at C 


TOUGH SANDWICH TO CHEW — 
Router bits sometimes operate at 
30,000 rpm, so can present real 
problems. In a recent case, door 
and window openings had to be 
routed in a “sandwich” of stainless 
steel, plywood, and aluminum for 
a railroad-car body. The combina 
tion of tough, easy, and clogging 
materials created vibration that 
threatened to tear up the work 
Coolant didn’t help. An air blast, 
directed to blow out the chips, end 
ed the router loading and clogging 
that caused vibration 


OVAL DIE OPENINGS are easily 
made in this way: Drill a hole, then 
press fit a dowel in the hole. Next 
move over to drill second hole to 
coincide with extremity of the 
major axis of the oval. Knock out 
the remainder of the dowel and 
file out the two small points 


FOR PRECISION dies, take into ac 
count contraction of punched holes 
so that they are somewhat smaller 
than the punch, and of expansion of 
blanks so that they are a little 
larger than the die opening. The 
exact variation can be determined 
only by trial, but the sketch shows 
a practical approximation as a 
Starting point 
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ACCURATE central punching of 
strips is often important, but there 
is always some play between the 
strip and the stock guides. In such 
cases, a stock centralizer is at- 
tached to the punch-holder and the 
inclined surfaces serve to central 
ize the strip under the punches 


SLUG OR BLANK HOLES in the shoe 
of large progressive dies may cover 
an area exceeding the opening in 
the bolster. In such case, one may 
incline these holes at an angle up 
to 45°, so that slugs or blanks are 
guided to the bolster opening. A 
greater angle will probably pro- 
duce sticking of punchings in the 


holes. 


PILOTS for blanking punches in 
progressive dies are useful in secur 
ing greater accuracy. Solid pilots 
may break in case of miscuts, 
where the pilots do not enter the 
previously pierced holes. To avoid 
this danger, especially when pilots 
are small, use the disappearing 
type 
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MULTIPLE PUNCHES are usually of 
staggered height to reduce the load 
m the press, but the difference in 
height should not equal the stock 
thickness, as is commonly supposed. 
Penetration necessary to sever the 
lug ranges from 37 to 67% of stock 
thickne when t 3/32 to % in 
Jerky punching action is avoided 
if the punch-height difference does 
not greatly exceed those values. It 

onvenient to locate the longest 
punches near the outer ends of the 
punch assembly 


SECTIONAL DIES with filler blocks 
in be used to punch long or short 
its. This feature will add to the 

idvant: f such tools and reduce 


modificatior 


THE LITTLE THINGS—In die-casting 
rr injection-molding practice, lit 


sometimes loom impor 
tantly over a long stretch of time 
One firm, with a fine record for low 
maintenance cost, says that when 
closed down for any 
period of time, the mold die 
hould be brought up wi an 
inch of being closed. This will take 
the weight-imposed strain off guide 
pins and rods and will substan 
tially lengthen the life of bushings 
Over a period of time, the weight 
if tooling on these horizontal mem 
bers will take them out of align 
ment 
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TO HOLD THE DOUGHNUT— U p in 
Vermont, C R Benton was strug 
giing with a die to form “dough 
nuts” of half-round phosphor 
bronze wire at intervals around 
flexible cable. The doughnut al 
ways loosened. He finally found 
the answer was to keep the cable 
straight and rigid during the opera 
tions of forming the U and closing 
it. Any deflection or bend during 
these operations caused loosening 
ff the doughnut when the cable 
was put under tension in service 


MEASURING WHEELS for pipe, tub- 
ing, angle iron are better and 
faster than a tape or yardstick 
Take a grooved pulley with a 12-in 
ircumference (this is an easy size 
) and mark a scale on one 
ide in inches. Drill a small hole 
it the 12-in. graduation and insert 
i small pin. Complete the measur 
ing wheel by fitting it with a strap 
iron yoke and handle. In use, sim 
ly hold the wheel with one hand 
ind walk the length of the pipe or 
tube, keeping count of each time 
the pin strikes the forefinger. With 
i little experience, the user can 
measure long pieces within an ac 
uracy of an inch, which is close 
enough for stockroom operation 


NO BURRS—To avoid burrs on pre 
cision stampings, one toolmaker 
shears the punch into the die open 
ing, polishes the die opening to a 
mirror finish, then lightly peens 
the punch face. Die and punch are 
fastened directly to platen and ram 
(no dieset). Clearance between 
punch and die is so close that no 
burr is thrown up 


DEPARTMENTS 


JUST A DROP—Industrial troubles 
are often just as difficult to diag 
nose as some of the cases a doctor 
is called upon to treat. An example 
was the high percentage of rejec- 
tions experienced by a plastic 
molder. It seems that about one out 
of every five molded parts had 
blisters on it, while the remainder 
were entirely satisfactory 

A representative of the molding 
materials supplier was called in, 
and fortunately he had a bald head. 
While watching a line of plastic 
preforms being fed ty the molding 
press, he felt a drop of water strike 
his shiny dome. Looking closely he 
discovered that the intermittent 
drip from an overhead pipe struck 
exactly once out of every five pre- 
forms, and the moisture carried 
into the mold was just enough t 
cause blistering 


SOFT-FACED PUNCHES are useful 
and necessary when driving hard 
ened shafts, gears and the like. A 
‘babbitt punch” is a safe tool fo 
this work. To make one take a piece 
of pipe and fill with babbitt. Then 
turn off the pipe for about '% in. t 
expose a babbitt fac When the 
end mushrooms, turn off more pipe 


A WEDGE for a ummer handle 
that will never come out, and will 
wedge the handle both lengthwise 
and crosswise, can be made from 
a large stubby wood screw. Make 
intersecting saw slots in the end of 
the handle. Assemble the hammer 
head. Drive the screw into the saw 
slot intersection. When driven 
home, the screw wedges both ways 
and will not come out 
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POCKET WRENCHES which wil! fit 
various sizes of small nuts and oil 
line fittings can be made by cutting 
a series of square notches in the 
periphery of a steel disk about 
2% in. in diameter. A wrench of 
this character fits in the pocket, is 
always easy to get hold of, and 
handy for minor adjustments 


s 


TO AVOID SPLITTING the head of 
heavy machine screws, as can hap 
pen when tightening with a heavy 
screwdriver and wrench, file a 
notch (shown exaggerated) in the 
screw head. When the screw is fair 
ly tight, remove the screwdriver, 
and use a punch against the side 
f the notch to set the screw really 
tight. 


We 


DOUBLE SCALES wil! speed up lay- 
out work. Weld together two scales 
end to end, so that they read each 
way from center. To find the center- 
line of say a 6-in. flat, lay the scale 
on the work and adjust to equal 
readings on the two scales. 


DERMATITIS PREVENTER—The New 
Jersey Department of Health says 
in its Industrial Health Bulletin 
that the best recipe for preventing 
cutting-oil dermatitis is still per- 
sonal cleanliness. If the worker 
washes with a good soap all areas 
which come in contact with cutting 
oil before lunch and before he quits 
work, the danger of dermatitis is 
cut to a minimum 


A SPECIAL MARKING PUNCH for dic 
layout consists of a hardened too! 
steel body machined out to receive 
a prick-punch center and with the 
lower end ground like a dinking 
die. By lightly striking this punch 

center mark and a concentri 
circle will be produced. The edge 
if the “dinking die” can be set to 
the blanking line. Now, if the drill 
to be used is somewhat smaller 
there will be no chance of drilling 
into the cutting edge 


FILTERING smal! quantities of ex 
pensive cutting oils can be handled 
in this way: Set an old felt hat over 
a tall can, pour in the dirty oil. 
The oil will filter through the felt 
and the latter will catch even the 
very fine chips. 


FORGING TRICK— Plenty of exhaust 
steam and limited compressed air 
at Wyman-Gordon led to a logical 
solution—use of the exhaust steam 
instead of air for the heat-stopping 
jet curtain at furnace doors 
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QUENCHING special drills into 
mercury develops extreme hard 
ness, so that the too] wil! cut very 
hard materials. To do this, cap a 
short nipple, drill a block of wood 
and stand the capped nipple in the 
hole. Make a small drill support of 
a disk welded to a piece of wire 
long enough to be hooked over the 
open end of the nipple and with 
the disk near the bottom. Pour an 
inch or two of mercury into the 
nipple. Quench the heated drill 
point into the mercury. Use the 
wire support to withdraw the hard 
ened tool, if too short to grip with 
pliers 
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HEAT TREATMENT distortion 
avoided if relief holes are drilled 
it the center of half-round projec 
tions into the cutting opening of a 
die. The narrow recesses should be 
radiused at the corners to prevent 
cracking if the product design wil 
permit 


SKIN REMOVER—T» take heat-treat- 
ing “skin” off hardened fuel-in 
jection parts before grinding, one 
Massachusetts plant uses sand- 
blast, reports “enormous” savings 
in grinding-wheel costs 
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TO SCRIBE a circle on highly pol 
ished or smooth work that must 
not be prick-punched for a center, 
place a daub of tar or gum at the 
approximate center. Put the point 
of the dividers down at the desired 
pot and scribe the circle 


TACK WELDS in seams can be made 
more easily with scrap lengths of 
electrode than with longer lengths, 
because there is less hand wobble 


n hitting the seam 


BRAZING CAN be carried on for 
longer periods if the wire is laid 
into a trough filled with flux in 
stead of dipping it in a flux can 
Make the trough from a piece of 
angle iron, Weld a strap on one end 
to close it; weld a foot under the 
ther end to tilt the trough. By 
use of the trough several inches of 
the rod can be fluxed at a time 
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8UGS—Recent studies of coolants 
indicate a tie-in between smell! and 
corrosion. When a batch of coolant 
gets old, it starts to smel]l—then 
watch out. That means that the bac 
teria that cause rust are thriving— 
and s.ave developed immunity to 
ordinary disinfectant in the mix 
And the new batch of coolant will 
last only about half as long as the 
old—unless the tanks and system 
are sterilized before it is put in 


Suspended mcrometer 
2995s fo operator 


4, convenience 


MICROMETERS and calipers suspend 
ed above a lathe add to operator 
convenience and reduce the likeli- 
hood of damage to measuring in 
struments from dropping. One ma 
chinist took a light screen door 
spring, attached it to a ceiling joist 
and added a suitable length of 
light chain, to which was fastened 
a small harness snap. Wire rings 
were then fastened to the measur 
ing instruments so they could be 
quickly attached to the hanging 
support. In use, the micrometer or 
caliper is grabbed by the operator 
as needed and then merely released 
when he is through. The spring 
pulls up the instrument. 


ANTICAKING TIPS—When you need 
a coolant in machining cast iron, as 
is sometimes the case, the dust may 
cause trouble by caking on tools 
If the tools are carbide, they are 
likely to crack when the cake 
breaks off the tip, exposing it to 
coolant and sudden quenching. It 
will help to shift the coolant sup 
ply from the top of the tool to the 
side or bottom. It will also help to 
put anti-caking additive in the oil 


DEPARTMENTS @ 


Smel/ 
mogohier 


TO SET a surface gage to a finely 
graduated scale, use a small mag- 
nifying glass held on the spindle 
by a suitable bracket-type counter- 
weight. Pin the glass to the bracket. 
Make the bracket hole for the 
spindle a sliding fit, and place the 
hole near the top so that bracket 
will act as a counterweight for the 
glass. 


4 


AN EMPTY gallon can is useful 
when washing out spray guns. 
Merely insert the gun in the can 
and spray the solvent cleaner. The 
solvent is caught and can be used 
several times for cleaning the gun; 
dangerous fumes are not spread 
throughout the shop. Moreover, sol- 
vent is expensive. When it has 
picked up color after several gun- 
cleaning operations, use the sol- 
vent as thinner in dark-colored 
pigments. This idea cuts painting 
costs 


CASTOR AT WORK—Budd Co, 
Philadelphia, is using hydrogenated 
castor oil for deep-drawing stain- 
less. While far more expensive than 
filled lubricants, it has cut die 
maintenance and stamping break- 
age more than enough to compen- 


sate 
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A FLAME GUARD on the blow torch 
localizes the heat and avoids dam- 
age to nearby parts. Roll about 
two turns of window-screen wire 
into a cylinder about twice as long 
as the blowtorch head. Fasten the 
guard in place with wire. Then 
when the blow torch is lit, a tip of 
heat is available to solder connec- 
tions or remove bushings. 


A SCRIBING attachment for the V- 
block helps to scribe lines accur- 
ately on round stock. Drill and 
tap the block. Make two connecting 
links. Then form up a stirrup-like 
piece with a good-sized triangular 
projection. Assemble the scriber to 
the block, then file the point so 
that it fits the bottom of the V. Re- 
move the stirrup, harden and re- 
assemble. 


Zip 


SMALL PUNCHES near to large ones 
should be shorter by an amount 
equal to the stock thickness. This 
precaution is essential because 
large punches create heavy plastic 
deformation that might throw dan- 
gerous stresses onto small punches, 
if both enter the stock simultane- 
ously. 


MASS INSPECTION— When Slay 
maker Lock Co redesigned its 
foundry layout for higher produc 
tion, engineers changed the inspec- 
tion system. Castings are left at 
tached to the gate until cleaned 
and inspected. About a dozen lock 
bodies are included on a single 
multiple. After cleaning, the group 
is inspected—usually an entire set 
is sound or defective. Rejected mul 
tiples are already cleaned, can be 
returned at once for remelting. This 
method saves a lot of handling in 
inspection 


Punch corrier plete 


Punch holder 


QUICK-CHANGE PUNCHES have two 
advantages. First, there is no need 
to peen the head for locking or to 
turn the punch from a larger piece 
of material. Second, the punch can 
be replaced without dismantling 
the punch-holder plate. The in- 
clined screw prevents the punch 
from pulling out when stripping 


x 


1 | 
Pitch 


PART DIMENSIONS may be changed 
by collaboration of product de- 
signer and tool engineer, so that 
great economy in material is real- 
ized. In strip layout A, dimension 
X prevents close nesting of parts 
When dimension was changed to 
X', the pitch between blanks was 
shortened 
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TAKE YOUR CHOICE of two methods 
of avoiding pinching the skin be- 
tween thumb and forefinger when 
the ball of the vise handle falls 
Either cut holes in hollow rubber 
balls and force them over the balls 
of the handle, or slip rubber rings 
over the handle and up against the 
screw 


PARTS OF ANY LENGTH can be 
ground straight on a bench ma- 
chine if the wheel face is dressed 
to a 30° angle. With an angular 
wheel face, as the wheel gets small- 
er from dressing, the work will not 
strike the grinder base motor 
housing. 


MULE HANDLING—In a machine-re 
pair department, according to J 
A Raught, a man was trying to re 
place the candle wicking in the 
crooked oil tubes of the inner side 
of the turret lathe. Another worker 
came along and asked, “What are 
you trying to do?” The answer, 
“I'm trying to poke a shoe string 
down the throat of a stubborn 
mule.” At that, the visitor wadded 
up one end of the candle wicking 
and shot it through with a blast 
from an air hose. “That is the way,” 
he said, “to handle a stubborn 
mule.” 
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NIPPLE CHUCKS can be improved 
easily by insertion of a ball thrust 
bearing. Ordinarily, close nipples 
for maintenance work or machine 
repair are made by gripping the 
short length of pipe in a pipe vise, 
threading one end, removing the 
piece, screwing it into a nipple 
chuck, of the variety sketched and 
then threading the other end. But 
the turning action of the thread- 
cutting die screws the close nipple 
into the chuck, where it jams 
against the pipe section of the 
chuck. Removal of the nipple with 
a wrench damages the threads to 
some extent. But if the thrust bear 
ing is inserted in the nipple chuck, 
the nipple tightens down on the 
bearing but can not lock, and is 
removed without damage 
from the wrench 


easily 


COOLING QUIRK—Lodge & Ship- 
ley, faced with a thin tube section 
that threatened to collapse when 
chucked in a turret lathe, passed 
the cutting compound inside. Thus 
the coolant both cools and stiffens 
the work 


BUMPS ON POLISHING wheels can 
be avoided by this stunt. Make a 
yoke that will pass through the 
wheel center. Then take a piece of 
sheet metal and curl two edges so 
they slip over the legs of the yoke 
In use, push the scraper lightly 
against the surface of the wheel 
while rolling the wheel in a trough 
filled with abrasive. A good even 
coating, without lumps will be se- 
Thus, there will be less 
trouble when putting wheels in 


service 


cured 
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SAFETY STEP—At Liquid Carbonic, 
plant elevators have a simple, prac 
tical and unusual safety device. A 
ramp of steel plate between car and 
shop floor is set on hinges in the 
car so it can be lowered by lever 
like an old-fashioned drawbridge 
That avoids a bump when loads 
pass either way. Operation of the 
lever in lifting is made easy by a 
spring counterbalance. The ramp, 
in lifted position, rests against a 
Microswitch in the elevator power 
circuit. When it is lowered, the 
switch is actuated to cut off car 
power so the car cannot be moved 
with the ramp down 


spring ~~ 


SMALL DRILLS can be kept safely 
and out of the way at the drillpress 
by this means: Procure a long coil 
spring with tightly wound coils 
Fasten one loop near the top of the 
drillpress column. Stretch the 
spring to open the coils slightly. 
Then fasten the other loop to the 
indicated point on the column 
Drills can be thrust into the par- 
tially open turns of the spring and 
will be securely gripped by spring 
action 


WRAPPING PAPER—One Midwest 
ern farm-machinery plant has been 
drawing up its own tooling on or- 
dinary kraft wrapping paper, using 
tracings and blueprints only on 
production parts. Four big welders, 
for example, were rough-designed 
this way — pencil drawings with 
simple handwritten notes and di- 
mensions. The company claims no 
loss of accuracy and considerable 
saving in time and cost 
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FLATS CAN BE FILED on the work 
right in the lathe by using a roller 
guide. First, get a piece of drill rod 
6 in. long that will fit the boring- 
bar holder. Second, procure a piece 
of steel about twice the diameter of 
the drill rod and longer than the 
widest file you will use. Turn 
down the second piece to leave a 
flange at each end, and drill a cen- 
tral hole for a running fit on the 
drill rod. Put the drill rod into 
the boring-bar holder and parallel 
with the work. Slip the file guide 
onto the drill rod. Lay the file 
across roller and work and file the 
flat to the depth you want. This 
trick will often save transferring 
the work to the milling machine 


HOT PAPA—Chrome - plated gage 
blocks take longer to wring to- 
gether than unplated ones, hence 
pick up more body heat. A gage 
maker found this out suddenly be- 
cause a group of close-tolerance 
gages were rejected. On checking, 
gages were found to be all right; 
the customer's inspector had not 
allowed sufficient time for a wrung- 
together group of chrome-plated 
blocks to stabilize in temperature. 
The gage maker suggests that time 
allowance for stabilizing chrome- 
plate blocks be double that of un- 
plated ones to avoid misreading be- 
cause of body-heat pickup 


BATTING FOR CONTROLLED ATMOS- 
PHERE—One maker of smal! steel 


parts was suddenly required to 
heat-treat them after machining. 
Light carbonization was required, 
calling for equipment that couldn't 
be gotten for months. In the emer- 
gency, an old-fashioned process of 
pack-hardening was used—and de- 
livered parts which didn’t check 
when finished-ground. Parts were 
packed in equal parts of burned 
bone charcoal (corn kernel size) 
and hard-wood charcoal, then heat 
ed in a furnace for 16 hr 
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American 
MachiniSt rerereNce BOOK SHEETS 


More than 1500 Reference Book Sheets have appeared in 
fmerican Machinist since the first in the summer of 1925. 
They have ranged over the entire field of Metalworking, pro- 
viding readers with reference data of relatively permanent 
value. Twelve times, collections have been assembled in book 
form. Here, largely from the earlier years, is a group of typical 


Reference Book Sheets that still provide current, useful data. 


Decimal Equivalents 


. continuing the series of 
“250 Best Ideas from 
Popular Departments” 


“DECIMAL EQUIVALENTS” wos de 
signed by American Machinist editors 
and first published in 1908. It was a 
Reference Beok Sheet in the issue of 
Moy 20, 1926. This chart, with frac 
tions in reverse on black bullets ond 
staggered to simplify reference, hos 
been copied countless times in maga- 
zines, on wall charts, and in pocket 
guides, until a chart of decimal equiva 
lents just doesn’t look right unless it 
is set in this pattern 
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' 
.015625 G}-.515625 4 

x -.03125 .53125 
078125 Qo | if 
Evy 140625 -640625 
| 
7 \64 203125 23 64 -703125 
32 iS 21875 42 47 71875 
22 28125 3> 25 
4 .296875 3 64 .796875 
42 > 3 34375 55 84375 
By-.359375 y-.859375 
Kis 


American 


Measurement Conversion Tables 
Mensuration Formulas 


Area of section of square of flat bar or rectang 

or parallelogram .. width x thickness or length x breadth 
half base x perpendicular height 
Area of circle. .. . square of the diameter x .7854 
degrees in arc x square of radius x 


Area of circle segment area of sector with same arc minus area of triangle 
formed by radii of the arc and chord of the segment 

Area of equal circle -seesss..,, area of square x 1.273 

Area of sphere (ball) a ae r diameter x 3.14159; or area of its great 
circle x 

Area of trapezoid ...e......... half the sum of the two parallel sides x the per- 

' pendicular distance between them 
..half the perimeter x the perpendicular distance 

from the center to any one side 

Area of octagon... . ere square of diameter of inscribed circle (distance 
across flats) x .828 

square of diameter of inscribed circle (distance 
across flats) x .866. or one side x 2.598 

Area of ellipse 7s .. product of axes x .7854 


Area of cylinder ..........lengthx circumference of body plus area of bothends 
Circumference of circle .. diameter of circle x 3.14159 
Circumference of circumscribing circle. . .. side of square x 4.443 
Circumference of equal circle ......$ide of square x 3.545 
Diameter of circle .... Circumference of circle x .31831 
Diameter of circumscribing circle............. side of square x 1.1142 
Diameter of equal circle............. ...... Side of square x 1.128 
Diameter across flats in hexagon............. diameter across corners divided by 1.156 
Diameter across flats in octagon _....., diameter across corners divided by 1.082 
Side of inscribed square .... diameter of circumscribing circle x .7071 or cir- 
cumference of circle x .2251 
Side of an equal square ..........@iameter x .8862; or circumference x .2821 
olume of wed length of edge plus twice length o x one sixth 
as of the product of the height of the wedge and the 
breadth of its base ; 
Volume of cylinder area of base x perpendicular height 
Volume of cone area of base x one-third of perpendicular height 
Volume of parallelogram (square or rectangular) . area of cross section x length 
Volume of sphere (ball) cube of diameter x .5236 


Specific gravity of steel (carbon) 

Specific gravity of gray cast iron 

Specific gravity of white cast iron 

1 cubic inch of cast iron weighs (approx.) 0.26 Ib. 
1 cubic inch of wrought iron weighs 

1 cubic inch of steel (carbon) weighs 

Weight per foot of square or flat section (steel) 

Weight per foot of round section (steel) square of the number of 14 inches in the diameter divided by 6 
Weight per foot of octagon (steel) weight per foot of same size Round Bar x 1.0547 
Weight per foot of hexagon (steel) weight per foot of same size Round Bar 1.1026 


Courtesy of Heppenstal! Company 
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BEST IDEAS FROM POPULAR DEPARTMENTS «@ 
Reference Book Sheet 


HIGH-TEMPERATURE CONVERSION CHART 


DEGREES IN FAHRENHEIT 


DEGREES IN CENTIGRADE 


OEGREES F = + 32 


9590 3400 3300 3200 


CONVERSION TABLE OF EQUIVALENTS 


1. Watt bour B.T.U. Horse Power Lb. of Water | Deg. C. 
I. Watt. B.T.U. per Hour 3 Horse Power Lb. of Water 1 Deg. C. per Hr. 


ie | = 
0.293 = | i- 
0.001163 = | 0.00397 = 
146 = 2550 
0.527 


* Small calorie (Gram Deg. C.) 1 cu. ia. water contains 0 0043 gal., weight 0.036 Ib. 
1 kw-hr. is equivalent to 3417. b.t u. 1 cw. ft. water contains 7.48 gal., weight 62.4 Ibe. 
1 gal. water conteins 231 cu. in., 0 1337 cu. ft., weight #33 Ibs 

Courtesy Ajax Electrothermic Cerporation 
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| 
Fe 6200 400 : 
6100 i 500 
8000 600 
5800 3400 200 800 
5700 3300 300 900 
S 
5600 $ 3200 400 1000 
$300 500 1100 
3100 4 
4000 
5300 
= 700 = ; 
$200 2900 1400 7 
A 2600 
5000 = 1600 P { 
900 4 2700 1700 
| 1000 | 
4700 1100 1900 
2500 
. 2000 
1200. 
4500 2400 2100 
1300 
4400 2300 2200 
4300 2200 2300 
1500 
4000 Wy 600 
3900 
0.000707 = i 
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Inch — Millimeter Conversion Tables* 


Table 1—Inches to Millimeters | Table 2—Millimeters to Inches 
Basis: Linch = 4 millimeters) | (Basis: inch = 25 4 millimeters) 


Mum Mm Mm ’ | lo Mm Io Mm In In 
007874 2 
086614 
125084 3 110236 
3 
83 


031496 
070866 


039570 O@3622 
078740 
118110 
157480 
196850 
236220 
275591 
314961 
$543831 
393701 


1205 
1346 
1371 
1397 
lee? 
14467 
146738 
1495 
15@4 
1548 
1574 
1600 
16%5 
1651 
1676 
1701 
1727 
1752 
1778 
1803 
1854 


660 
645 
711 
736 
762 
7a7 
sie 
8358 


“ace 


165354 149606 


204724 188976 


244094 228346 
253465 
322835 307087 
362205 5 3 346457 
433071 401575 3 385827 
472441 440045 3 425197 


2 

2 

2 

2 

2 

2 

2 

2 267717 

2 

2 

2 

2 
611811 496068 2 480315 3 464567 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

te 


eon 


651181 535433 519685 3 503987 
690551 574803 559055 3 543307 
62902! 614178 508425 582677 
669291 653543 637795 3 622047 
708661 692918 677165 3 4% 6614617 
748031 716535 700787 
787402 ‘ 771654 755906 3 740157 
826772 795276 $ 779528 
866142 850394 834646 5 818898 
0 905512 889764 874016 858268 
1879 944882 920154 897638 

0 1905 100 O 984252 3 1 968504 952756 3 937008 
The above table is exact Note: The above table is approxima 

1/25 4 0 039370078740 


coco 


Te ee ocean ce 
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Table 3—Common Fractions of an Inch to Millimeters 
(Basis: | inch = 25.4 millimeters) 


Decimal Mill Decimal Milli 
fods Sths S$@nds 66ths Inch meters @nds 4ths Sths S#nds 64ths Inch meters 
1 396875 33 515625 13 096875 
031250 793750 17 581250 13 493750 
3 046875 190625 35 546875 13 890625 
062500 587500 562500 14 287500 
O78125 984875 $7 578125 1% 684375 
093750 381250 593750 15 081250 
100875 778125 39 609375 15 478125 
125000 175000 § 675000 15 875000 
140625 571875 41 640625 16 271875 
156250 968750 656250 16 668750 
171875 $65625 48 671875 17 065625 
187500 762500 687500 17 462500 
2031285 159875 45 TOS125 17 859875 
218750 556250 718750 18 256250 
234875 953125 47 734875 18 653125 
250000 350000 q 750000 19 050000 
265625 746875 49 765625 19 446875 
281250 143750 781250 19 843750 
206875 540625 51 796875 240625 
312500 937500 812500 
328125 334875 53 
343750 731250 843750 
3593875 128125 55 859375 
375000 525000 875000 
390625 921875 890625 
406250 318750 906250 018750 
715625 921875 3 415625 
112500 937500 812500 
5093875 958125 209375 
906250 968750 606250 
303125 63 984875 003125 
1 12 700000 2 4 s os 000000 400090 


Note The above table is exact, all figures beyond the sia places given are ceros 


*The basis of Lin. = 25 4 mm. is proposed by the American Standards Association aod leading manufacturers instead of the 
present ratio of lin. = #5 40009 mm. The difference is but two millionths of an inch. 
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Conversion Table for Ten-Thousandths to MM. 


COURTESY NATIONAL JET COMPANY 


This table is useful 


in micro-drilling and instrument work 


INCH MM INCH MM INCH MM INCH MM INCH MM INCH MM INCH MM INCH MM 
0010 - 02540 | 0060 - .15240 | 0110 - 27940 | .0160 - 40660 | .0210 - 53340 | 0260 - 66040 | 0310 - 78740 0360 - 91440 
0011 - 02794 | - 15404 | 0111 - 28194 | - 40884 | 0211 - 53504 | 0261 - 66204 0311 - 78904 0361 - 91694 
0012 - 03048 | 0062 - .15748 O112 - 28448 0162 - 41148 0212 - 53848 0262 - 66548 0312 - .79248 0362 - 91948 
0013 - 08302 | 0063 - 16002 | 0113 28702 | 0163 - 41402 | - 54102 | - 66802 | 0313 - 79502 0363 - 92202 
0014 - 03556 | 0064 - 16286 | 0114 - | 0164 - 41656 | 0214 - 54356 | 0284 - 67056 | - 79756 | 0364 - 92456 
(0015 - 03810 | - 16510 | 0115 - 29210 | 0166 - 41910 | 0215 - 54610 | 0285 - 67310 | - 80010 0365 - 92710 
0016 - 00064 | 0066 - 16764 | .0116 - 29464 | 0166 - 42164 | 0216 - 54864 0266 - .67564 0316 - 80264 0366 - 92964 
0017 - 04318 | 0067 - 17018 | .0117 - 29718 | 0167 - 42418 | .0217 - 55118 | 9267 - 67818 | -0317 - 80518 0367 - 93218 
0018 - 04572 | - 17272 | .0118 - 29072 | 0168 - 42672 | 55372 | 0268 - 68072 0318 - .80722 0368 - 93472 
0019 - 04826 | - 17526 | - 90226 | 0169 - 42926 | .0219 - 55626 0269 - .68326 0319 - 81026 0369 - .93726 
0020 - 05080 | 0070 - .17780 | .0120 - 30480 | .0170 - 43180 | .0220 - 55880 | 0270 - .68580 0320 - 81280 0370 - .93980 
0021 - 05334 | - 18034 | - 90734 | O171 - 43434 | 0221 - 56134 0271 - 68834 0321 - 81534 0371 - 94234 
0022 - 05588 | 0072 - 18288 | .0122 - 30988 | 0172 - 43688 | 0222 - 56388 | 0272 - 69088 0322 - 61788 0372 - .94488 
0023 - 05842 | 0073 - .18542 0123 - 31242 | 0173 - 43042 | 0223 - 56642 0273 - 69342 0323 - 82042 0373 - .94742 
0024 - 06096 | 0074 - 18796 | .0124 - 31496 | 0174 - 44196 0224 - 56896 0274 - .69596 0324 - 82296 0374 - 94996 
0025 - .06350 | .0075 - .19050 | .0125 - 31750 | 0175 - 44450 | .0225 - 57150 0275 - 69850 | -0325 - .82550 0375 - 95250 
0026 - 06604 | 0076 - 19304 | .0126 - 32004 | .0176 - 44704 | 0226 - 57404 | 0276 - .70104 0326 - 82804 0376 - 95004 
0027 - 06858 - 19558 0127 - 32258 - 44958 0227 - 57658 O2T7 - .70358 0327 - 83058 0377 - 95758 
0028 - 07112 0078 - 19812 0128 - .32512 0178 - 45212 0228 - 57912 0278 - .70612 0328 - 83312 0378 - .96012 
0029 - 07366 | .0079 - 20066 | .0129 - .32766 | .0179 - 45466 | .0229 - 58166 0279 - .70866 0329 - 83566 0379 - 96266 
0030 - 07620 0080 - .20320 0130 - .33020 0180 - 45720 0230 - .58420 0280 - .71120 0330 - 20 0380 - 96520 
0031 - 07874 | 0081 - .20574 0131 - 33274 | .0181 - .45974 0231 - 58674 0281 - .71374 0331 - 8407 0381 - 96774 
0032 - .08128 | .0082 - .20828 | 0132 - 33528 | .0182 - 46228 | .0232 - 5892 0282 - .71628 0332 - .84328 0382 - .97028 
0033 - 08282 | 083 - .21082 0133 - 33782 | 0183 - 46482 | .0233 - 59182 0283 - .71882 0333 - 84582 0383 97282 
0034 - 08636 | 0084 - 21336 0134 - 34036 | 0184 - .46736 | 0234 - 59436 0284 - .72136 0334 - 84836 0384 97536 
0035 - .08890 | 0085 - 21590 0135 - 34290 | 0185 - .46990 0235 - 59690 0285 - .72390 0335 - .85090 0385 - .97790 
0036 - 09144 | 0086 - .21844 0136 - .34544 0186 - 47244 0236 - 59944 0286 - .72644 0336 - 85344 0386 - 98044 
0037 - .09398 0087 - .22098 0137 - .34798 0187 - 47498 0237 - .60198 0287 - .72898 0337 - .85598 0387 - 98298 
0038 - 09652 | .0088 - 22352 0138 - 35052 | .0188 - .47752 0238 - 60452 0288 - .73152 0338 - 85852 0388 - 98552 
0039 - .09906 | 0089 - 22606 | .0139 - 35306 | 0189 - 48006 | 0239 - 60706 | 0289 - .73406 0339 - 86106 0389 - 98806 
0040 - .10160 | - 22860 0140 - 35560 | .0190 - .48260 0240 - 60960 0290 - .73660 0340 - .86360 0390 - 99060 
0041 - 10414 | 0091 - 23114 | 0141 - 35814 | 0191 - 48514 | 0241 - 61214 | 0291 - .73914 0341 - 86614 0391 - 99314 
0042 - 10668 | 0092 - 23368 | .0142 - 36068 | .0192 - 48768 | 0242 - 61468 | 0292 - 74168 0342 - 86868 0392 - .99568 
0043 - .10922 | 0093 - 23622 | .0143 - 36322 | .0193 - 49022 | 0243 - 61722 | .0293 - 74422 0343 - 87122 0393 - 99822 
0044 - 11176 | - 23876 0144 36576 | - .49276 0244 - 61976 0294 - 74676 0344 - 87376 0394 - 1.00076 
0045 - 11430 | .0095 - 24130 | .0145 - 36830 | .0195 - .49530 0245 - 62230 0295 - .74930 0345 - 87630 0395 - 1.00330 
0046 - 11684 | .0096 - 24384 | .0146 - 37084 | .0196 - 49784 0246 - 62484 | 0296 - 75184 0346 - 87884 0396 - 1.00584 
0047 - 11938 | 0097 - 24638 | 0147 - 37338 | 0197 - 50038 0247 - 62738 | 0297 - .75438 0347 - 88138 0397 - 1.00838 
0048 - 12192 | .0098 - 24892 | 0148 - 37592 | 0198 - 50282 | 0248 - 62992 | 0298 - 75692 0348 - 88392 0398 - 1.01002 
0049 - 12446 0099 - .25146 0149 - 37846 0199 - 50546 0249 - 63246 0299 - .75946 0349 - 88646 0309 - 1.01346 
9050 - 12700 | .0100 - .25400 0150 - 38100 | .0200 - 50800 0250 - 63500 | 0300 - 76200 | -0350 - 88900 0400 - 1.01600 
0051 - .12954 0101 - .25654 0151 - 38354 | .0201 - 51054 0251 - 63754 0301 - .76454 0351 - 89154 0401 - 1.01854 
0052 - .13208 0102 - .25908 0152 - 38608 0202 - 51308 0252 - 64008 0302 - .767 0352 - 89408 0402 - 1.02108 
0053 - .13462 | 0103 - 26162 0153 - .38862 0203 - 51562 0253 - 64262 0303 - .76962 0353 - .89662 0403 - 1.02362 
0054 - .13716 | 0104 - 26416 0154 - 39116 | .0204 - 51816 0254 - 64516 0304 - .77216 0354 - 89916 0404 - 1.02616 
0055 - .13970 0105 - .26670 0155 - .39370 0205 - 52070 0255 - 64770 0305 - .77470 0355 - 90170 005 - 1.02870 
0056 - .14224 | .0106 - 26924 0156 - 39624 0206 - 52324 0256 - 65024 0306 - 77724 0356 - 90424 0406 - 1.03124 
0057 - .14478 0107 - .27178 0157 - 39878 0207 - 52578 0257 - 65278 0307 - 77978 0357 - .90678 0407 - 1.03378 
0058 - 14732 | 0108 - .27432 0158 - 40132 | .0208 - 52832 | .0258 - 65532 0308 - .78232 0358 - 90932 0408 - 1.03632 
0059 - 14986 | 0109 - 27686 | 0159 - 40386 | 0209 - 53086 0259 - 65786 0309 - .78486 0359 - 91186 0409 - 1.03886 
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Diameters and Areas of Small Drills 


Number, letter, metric, and fractional drills in order of size 


Letter 
Metr) 


0000119 | 033520 | 
0000274 
| 
000755 
420 
| 468 
000165 
000/92 
000 
000 20) 
00 245 
000 254 
O00 414 
000 446 


ww 


“es 


012272 
012466 
012802 
2 012909 
00087) 013257 
4 014073 
Re, 014527 
001075 |? 015504 
> Dl 
016972 
00142 017106 
2 ‘ 017554 
017579 
46 
OIASI6 
018627 
019459 
020358 
0204604 


° 


© 
> cess 2 - 


~ 


67 
004 
004 

00 


OW 


2 


J 


1 003 


205 O35108! 107567 Metric drills in millimeters 
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iby Lares S Curry, Chief Draft«man, Wheeler-Schebler Carburetor Company 


by Mr. Curry explarning some of the uses of this table appears on the preceding page 


REFERENCE-BOOK SHEET 


; 
= 
— 
| 
96 137795 112193 : 
9 O19) 975 115689 
— w 98 3858 119917 
160 
10 0 3937. 121738 
x 3970 123786 
? 01908 Y 4040 128190 
day r+, OOO be ve 1065 004908 0 ? 36 10.5 4133 13420 
O225 000 496 275 1082 009149 B 043625 «4218 13972 
| 10937 00939 -2380 044488 11.0 4330 14718 
0240 | 45 1100 009 24015 045299 we «64375 15033 
72 020 49) > 2420 045996 
7 02756 000597 ‘ +: 25 24606 04754 12.0 
F 0 5118 20507 
0820 G 2610053502 135 
040 2037 054048 
0350 2057055414 3485 
9 | H 2660 055572 45 - 24850 
os 0470 27165 057959 15.0 5905 27339 
} 62 2755 059651 | 5937. 27688 
10 K 3795 061367 | 6250 | 30680 
i no 0400 2810 062016 | 16 0 6299 31172 
105 063108 | 16 64% 3308! 
tf 0420 2854 06397 4 33824 | 
| ; | 2874 064874 170 6692 35142 
6 O46) 50 068349 7.5 37267 
A 04087 2952 0608477 tt 7031 38K 28 
2 04724 #2967, 069218 180 708 39434 
135 O54 ( 3051 073057 9 .42356 
| 190 7480 439935 
‘ 0590 bot 30709 074005 
21642 31102 07597 44179 
0570 002544 | 43 16929 «022505 3149 195 7677 40783 
4 15 0590 002739 | 18 1695 022565 oO 1 077912 .7812 47937 
06299 16 1770 024006 | 3248 8125 51849 
0035 45 17717 024052 | 21.0 8267. 53685 
| 16 0049 15 a0 025447 083865 828! 53861 
00692 46 ail 025760 santa 084558 8437 559146 
| 0670 ‘4 1820 026916 Q = 28968 21.5 B4o4 56206 
| 003046 47) 1870 027457 kK 3390 090259 i 60152 
| . 0728 | 1a75 02761? 442 225 8858 61629 
; 4 | 48 18898 28048 0921435 He 62297 
| 1 ov 48 004494 12 1890 028055 a 3444 230 9055 64007 at 
0760 004546 | 1910 028652 444, 9062 64504 
| & 04794 | 10 1935 029407 a0 3504 235 9251 67222 
| 4 O78 wane 1960 030172 | 90 3543 th 69029 
| 20 | 50 19085 1 007 240 9448 70119 
ith | 2 05 a 1990 | 91 100060 9531 71502 
| 0810 00 7 20079 | 393 45 9645 .72979 
0820 005281 ? 2010 92 434 9687 73708 
3¢22 103039 
04267 005409 | 20412032403 9 25 041 103986 20 2 70144 
| 2 15 00 56 6 204 Ot2085 93 105291 5 76345 
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Length of Twist Drill Point 


BY L. del. BERG 


ad 

4 

Smaii 

wail Drill 

250 Dia. 


0.30 


25 


Dia 


cor t-+> | 


A 


IT 18 OFTEN NECESSARY to know how far the drill point 
extends beyond the full-body size, especially when: 
(1) the drill end comes close to the bottom of the 
piece and must not break through, (2) enough metal 
must be left to avoid weakening the piece if large 
holes are drilled, and (3) the gage designer is dimen- 
sioning a flush pin for determining full depth of 
the hole but the part is dimensioned for depth of 
full-drill size. This chart avoids trigonometry, saves 
time. 

Directions: Lay a straight edge, preferably a trans- 
parent plastic strip with line scribed | the mid- 
dle, across the known drill diameter and included 
angle of drill point. The length of the drill point 
will be found where the straight edge intersects the 
corresponding—large or smali—dri int column. 
Line AA is for a 2%-in. drill with a eg. point; 
the length of point is 0.649 in. Line BB is for a \-in. 
drill with a 118<deg. angle; length of point is 0.225 in. 


Small Large 
Dnil Drill 
Point Point 


$ § 


8 


/ 
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Drill 
Dia 0.070 
0.150 
0. 
0.090 
0.1 0.200 
0.110 
0.120 
0.250 ; 
0.1 
Included ia 
1 
~ 0.160 
—l0.90 140 
aS ~ 
0.180 
0 80 ~ 130 
‘ii 0.190 
150 75 02 
120 
70 
~ 
65 
~ ~ 
60 100 0.250 
0.55 90 
0.550 
1 0.50 ox 0.600 
~ 
45 
: 0.350 
0.40 
35 
by 
Ka): 
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Markings for Grinding Wheels 


An American Standard, ASA B5.17—1949, approved by the American Standards Association and 
published by the American Society of Mechanical Engineers 


Purpose and Scope—This stand- 
ard applies to grinding wheels and 
other bonded abrasives: segments, 
bricks, sticks, hones, rubs and other 
shapes 

The standard does not apply to 
diamond wheels or to specialties 
such as sharpening stones. 

This is a standard system of mark 
ings only. Wheels bearing the same 
standard markings if made by dif- 
ferent wheel manufacturers may 
not and probably will not produce 
the same grinding action, This de- 
sirable result cannot be accom 
plished because of the impossibility 
of correlating any measurable phys 
ical properties of bonded abrasive 
products in terms of their grinding 
action. 

Sequence of Markings — Each 
marking will consist of six parts, in 
the following sequence: 

Abrasive Type 

Grain Size 

Grade 

Structure 

Bond Type 
Manufacturer's Record 


Wh 


Abrasives naturally fall into two 
groups; the aluminum-oxide group 
and the silicon-carbide group. Let 
ter symbols are used to identify 
these two groups, as follows 

A — Aluminum oxide 
C — Silicon carbide 

Where it is necessary to designate 
some particular type of these broad 
classes, the manufacturer may use 
his own symbol or brand designa- 
tion as a prefix. 

Grain Size — Grain size is indi- 
cated by a number. The following 
list (from coarse to fine) includes 
all of the ordinary grain sizes com- 
monly used in the manufacture of 
grinding wheels. It conforms with 
Simplified Practice Recommenda 
tions R118-40 
10, 12, 14, 16, 20, 24, 30, 36, 46, 54, 


60, 70, 80, 90, 100, 120, 150, 180, 220 

The following additional sizes are 
occasionally used: 240, 280, 320, 400 
500, 600. 

lt and where it is necessary to 
indicate a special grain combination, 
the wheel maker may use an addi- 
tional symbol appended to the reg 
ular grain symbol. 

Grade — The grade is indicated 
by a letter of the alphabet, A to Z, 
soft to hard, in all bonds or proc- 
esses. 

Structure — The use of a structure 
symbol is optional. If and where it 
is advisable to indicate the structure 
in a wheel marking, a simple num 
ber symbol shall be used. Numbers 
from 1 to 15 will cover the range of 
structures being used today, but 
there is no reason why higher num 
bers cannot be used if necessary 
*rogressively higher numbers are 
used to indicate progressively wide 


grain spacing (sometimes called 
“more open” structure). 

Bond or Process — The bond or 
process is designated by the follow- 


ing letters: 


V — Vitrified 

S — Silicate 

E — Shellac or elastic 

R — Rubber 

B—Resinoid (Synthetic resins) 
O — Oxychloride 


Manufacturer's Record — Manu- 
facturers’ records are designated by 
symbols. Each grinding wheel man- 
ufacturer is at liberty to use the 
sixth position for private factory 
records. 

Due to the greater similarity in 
marking that will result in many 
cases from the use of this system, it 
is important that the user include in 
his records the name of the wheel 
maker as a part of the marking 


STANDARD MARKING SYSTEM 


Sequence 1 2 
Prefix Abrasive Grain 
Type Si 


Crade 


4 5 6 
Bond Manufacturer's 


MANUFACTURER'S 
SYMBOL 
INDICATING EXACT 
KIND OF ABRASIVE 
USE OPTIONAL) 
Coarse Medium / Fine 


ALUMINUM OXIDE -A 


SILICON CARBIDE 


GRADE 


MANUFACTURER S 
PRIVATE MARKING 
TO IDENTIFY WHEEL. 


(USE OPTIONAL, 


S-SILICATE 
R-RUBOER 

RESINOID 

- SHELLAC 

OXYCHLORIDE 


Hard 


SCALE 


> 
4 
3 
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Stock Allowance for Gear Finishing 


BY CHAS. R. STAUB, Chief Ergineer 
MICHIGAN TOOL COMPANY 


NOUGH stock must be left on 
hobbed or shaped gears to be 


REFERENCE BOOK SHEET. 


feasible to use the 0.008-in. value, 
and to add it to the measured final 
diameter of 3.213 in., giving 3.221 
in. as the inspection dimension for 
the preshaved gear. 

For gears up to 30 pitch, the cut- 
ting depth for preshaving tools 
may be taken as 2.35/D.P. or 2.40/ 
D.P., depending on conditions. The 
calculated depth for the preshaved 
gear may have to be modified in 
practice to attain the desired meas- 
urement over pins (3.221 in. for 
the 7-pitch gear cited). 

The cutting depth for preshaving 
tools of 20 D.P. and finer should be 
2.35/D.P.+0.002 in. 

Gear-shaving machines usually 
have two feed ranges. For the 
above example, the initial feed 
would be set to finish to 0.002 in. 
oversize, leaving the finish feed to 
clean up the last 0.002 in. in a few 
strokes, but if underpass or diag- 
onal feed is used, this is not neces- 
Sary. 

By departing from the stock al- 
lowances suggested by this chart, 
these troubles may arise: (1) ex- 
cessive stock slows the gear-finish- 
ing process, occasionally introduces 
involute errors, (2) inadequate 
stock allowance may cause the final 
pitch diameter to be undersize, (3) 
variations in allowance from end to 
end of teeth is not desirable fo: 
consistent shaving results. 

The chart is suitable for use with 
micrometer readings over two pins 
for gears ranging from 144° to 24 
pressure angle. 


sure that any errors produced in 
cutting will clean up properly in 
| the gear-finishing process. The ac- 
aah Hill companying chart enables the user 
TTT to select a stock allowance that is 
Wii suitable for gears to be shaved at 
] a crossed-axis angle of 10° to 15°. 
aT An average range will be secured, 
40 HT | which can be held easily with Class 
| B hobs in most cases. For gears 
Hi} shaved with smaller crossed-axis 
HL angles, proportionately smaller 
36 Ht amounts of stock should be left for 
shaving. 
34h Example: assume a 7-pitch gear 
3 i} with 20 teeth, 144%4° pressure angle. 
= 32 i} From handbooks, the constant for 
“30 ill | measurement over standard 0.2500 
x tT] in. pins for that pitch of gear is 
NS HI 22.493. And the final measurement 
28 of the shaved gear over pins should 
x Ht! | be 22.493/7—3.213 in. 
S 26 iI HH] For a 7-D.P. gear, it will be seen 
“ I} | \ from the chart that a stock allow- 
& 24 il | \ ance of 0.008 in. over two pins is 
= 22 i Mu wi well centered in the shaded area 
Hi MII bounded by the “low” and “high” 
2oke LILLE limit curves. Therefore, it will be 
| 
i 
| | 
Low uimit—— LIMIT 
T ‘ 
7 
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DEPARTMENTS 


Time Chart for Turning Operations 


TIME, in seconds, required to turn one 
inch of length on any given diameter 
up to 6 in, at any desired cutting speed 
in feet per minute and at any desired 
feed per revolution can be determined 
quickly with this logarithmic chart 
It also can be used to determine the 
work speed in revolutions per min- 
ute required to give a desired cutting 
speed in feet per minute for work 
whose diameter is within its range. The 
following examples show how the 


BY ARNOLD THOMPSON 


chart reproduced below may be used: 

1. Suppose that a l-in. diameter 
piece is to be turned at 100 ft. per 
min. cutting speed. To find work speed 
in revolutions per minute, read down 
from diameter to intersection with 
horizontal line for cutting speed. In 
this case the intersection ts at approxi- 
mately 380 r.p.m 

2. Conversely, if the work diameter 
and speed in revolutions per minute are 
known, cutting speed can be deter- 


Diameter in Inches 
| 


mined by reading down from the di 
ameter scale to the slant line of the 
R.P.M. scale, and thence horizontally 
to the cutting speed scale. 

3. If, in the first example, a speed 
of 400 5.p.m. is and it is 
decided to use a feed of 0.003 in. per 
rev., by reading horizontally from the 
feed per revolution scale to the R.P.M 
scale, and thence vertically to the time 
scale, it will be found that 50 sec will 
be required to turn 1-in. length 


Feed Per Revolution 


Inch, Seconds 


> 


25 


30 35 40 45 50 5560 1S 


P 
75th anniversary issue 


| 
ye 
i 
WV 
\y 006 
2 j 4 5 6 7 8IW 
Time to Turn | 


Horsepower for Turning and Boring With Carbide 


METHODS DEPARTMENT—CLEVEL D AUTOMATIC MACHINE COMPANY 


0.009 0.010 


125 | 0.19 
| 0.23 
0.27 

030 
0.34 


OO 


NNR 


0. 
0 
0 
0 
1 
i. 
1.4 
15 
1 


| 2.56 


NNN 


FEED 


0.012 0.013 0.014 0.015 0.016 0.017 0.018 0019 0.020 0021) 0.022 0.023 0.024 0.025 


0.33 
0.40 


> 


= 


16 
40 
64 
1.88 
2.12 
2.32 


oe 


2.80 


| 1.45 | 
| 1.75 


2.05 
2.35 
2.65 
2.90 
3.20 


Hp =Chart value times mater 


Material Constants 

Cast iron 

Bronze 1045 

Xisis 4150 
4615 6 3250 
1020 St. Castings 


St. Tubing St. Forgings | 
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The above table was developed to determine how many cuts can be combined and still 
remain within the capacity of a giver turret lathe Entries were computed from the 
Carboloy yee sg formula: Hp = D xF xS xC «1.33, where D «depth of cut: F «feed 
per rev., S =sfpm, C =—material constant and 1.33 =a safety factor The rate setter 
picks out a tabulated figure for appropriate conditions of feed per revolution, depth of 
cut and sfpm, and multiplies by the material constant, to obtain the horsepower for a 
given cut If the result is well within the capacity of the machine, he considers com- 
bining another cut 
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0.21 0.23 0.25 0.27 029 031 | 0.35 037 040) 042 044 | 046/048 050 052 
025 0.28 03060 0633 0.38 043 045 O48 050 053 OSR 060 063 
i 0.29 032 035/038 O41 044 0.47 O50 053 056 | 0.59 | 0.62 | 064 067 0.70) 0.73 4 
0.33 037 040 0.44 0.47 | 0.50 | 0.54 | 057 060 0.645 067 0.70 0.73 077 O80 | 0.84 
0.38 041 O45 049,053 0.56 /1060 064/068 O71 0.75 079/083 086 090 094 
A) 1 250 | 0 38 | 0.42 0.46 | 0.50 | 0.54 | 0.58 | 0.63 | 0.67 | 0.71 | 0.75 | 0.79 | O83 | 0.87 | 092 096 100 1.04 
275 | 042 046 0.51 | 0.55 | 0.60 | 0.64 | 069 073 | 078 | 083 OR7 092 096 1.01 106 110 1.15 
300 | 045 050 0.55 060 0.65 | 0.70 0.75 | 080/085 090 095 100/105 1.10 115 1.90) 1.25 Pe 
325 | 0.54 | 0.60 | 0.65 | 0.71 | 0.76 081 | 0.87 092 098 103 1.08 | 1.14 11% 1.75 | 1.30 1.36 
350 | 0.53 | 0.59 | 0.64 0.70 | 0.76 | 0.82 | 0.88 | 0.94 1.00 1.05 1.17) 2.23) 1.29) 134 140) 1.46 
{ 375 | 0.56 0.63 | 0.69 | 0.75 | 0.81 | 0.88 | 0.94 | 1.00 | 106 1.12, 1.19 1 2S | 1.31 | 1.37 | 1.44 1.50 | 1.86 
400 | 0.60 0.67 | 0.73 | 0.80 | 0.87 | 0.93 | 1.00 | 107 | 1.13) 1.20. 1.27 | 1.33 | 1.40 1.47 1.53, 160 | 1.67 at i 
125 | 0.38 | 0.42 | 0.46 | 0.50 | 0.54 0.58 | 062 0.66 | 0.70 0.74 080 084 088 092 096 1.00 1.04 aes —y 
“ 150 | 0.46 | 0.50 | 0.56 | 0.60 6 10 1.16 | 1.20 | 1.26 » . 
te 175 | 0.54 | 0.58 | 0.64 | 0.70 6 28 | 1.34 | 1.40 | 1.46 ‘ x 
; 200 | 0.60 | 0.66 | 0.74 | 0.80 8 46 | 1.54 | 160 | 1.68 
: 225 1068 | 0.76 0.82 | 0.90 8 66 172 | 1.80 | 1.88 ‘ 
1 250 | 0.76 0.84 | 0.92 | 1.00 8 84 | 1.92 | 2.00 | 2.08 : 
275 | 0.84 | 0.92 | 1.02 | 1.10 | 0 02 | 212 2.20 | 2.30 
300 | 090 1.00 1.10 1.20 ( 20 2.30 | 2.40 | 250 
a 325 | 0.98 | 1.08 1.20 1.30 2 38 | 2.50 | 2.60 | 2.72 : 
350 | 106 1.18 1.28 1.40 2 58 268 | 280 2.92 ; 
375 | 1.12 1.26 1.38 | 1.50 74 «2.88 | 3.00 | 3.12 
400 | 1.20 1.34 | 1.46 1.60 94 306 3.20 | 3.34 { 
: 125 | 0.57 | 0.63 | 0.69 | 0.75 | §.81 | 0.87 8 1.44 1,50 | 1.56 i f 
a 150 | 0.69 | 0.75 | 0.84 | 0.90 | f.99 | 7.05 5 | 1.74 1.80 | 189 j § 
175 | 0.81 87 0.96 | 1.05 14 | 9.23 2 201 210 2.18 : 
200 | 0.90 | 1.11 | 1.20) 2311240 | 252 
225 | 1.02 14 | 1.23 | 1.35 47 59 9 2.58 2.70 | 2.82 
| 250] 1.14 26 | 1.38 1.50 62 74 6 288 300 3.12 
275 | 1.26 38 | 1.53 1.65 80 92 33.18 3.30 | 3.45 
: 300 | 1.35 50 1.65 1.80 95 10 0 3.45 | 3.60 | 3.75 i 
325 1.47 62 | 1.80 | 1.95 13 28 3.24 3.42! 3.57 3.75 3.90 | 4.08 : 
350 1.59 77, 1.92 | 2.10 .28 46 33 : 
as 125 | 0.76 0.84 | 0.92 00 8 1.24 | 1.32 1.48 | 1.60 | 1.68 | 1.76 ' 1.84 1.92 | 2.00 | 2.08 4 
, 150 | 0.92 1.00 1.12 20 2 1.52 | 1.60 1.80 1.92 2.00) 212 | 2.20 | 2.32 | 2.40 | 2.52 
175 | 1.08 1.16 1.28 10 2 1.76 | 1.88 2.12 | 2.24 2.36 2.48 2.56 | 2.68 | 2.80 | 2.92 
a 1 200 | 1.20 1.32 | 1.48 60 6 2.00 | 2.16 2.40 | 2.56 2.68 280 2.92 | 3.08 | 3.20 | 3.36 te 
2 | 225) 1.36 1.52 | 1.64 80 6 2.24 | 2.40 2.72 284! 3.00 3.16 | 3.32 | 3.44 | 3.60 | 3.76 
250 | 1.52 1.68 | 1.84 00 2.52 | 2.68 3.00 316 
275 | 1.68 1.84 | 2.04 .20 MME (2.76 | 2.92 3.32 3.48 
300 | 1,80 | 2.00 | 2.20 40 «3.00 | 3.20 
125 | 0.94 | 1.05 | 1.15 | 1.25 | 1.35 1.55 | 1.65 | 1.75 | 1.85 | 200 | 2.10 2.20 | 2.30 | 2.40 | 250 | 2.60 ae 
‘ 150 | 1.15 | 1.25 | 1.40 | 1.50 | 1.65 1.90 | 2.00 | 2.15 | 2.25 | 2.40 2.50 265 275 | 290 3.00 3.15 
} 175 | 1.35 1.45 | 1.60 | 1.75 | 1.90 2.20 | 2.35 | 2.50 2.65 2.80 | 2.95 3.10 3.20 | 3.35 | 3.50; 3-65 
‘ . 200 1.50 | 1.55 | 1.85 | 2.00 | 2.20 2.50 | 2.70 2.85 3.00 3.20 3.35 3.50 3.65 | 3.84 4.00 4.20 
* 225] 1.70 1.90 | 2.05 | 2.25 2.45 2.80 | 3.00 3.20 3.40 3.55 
250 | 1.90 2.10 2.30 | 2.50 2.70 3.14 | 3.38 | 3.58 | 3.78 | 3.95 f 
FS 275 | 2.10 | 2.30 | 2.55 | 2.75 | 3.00 3.45 
H.T. 4150 
10 
9 $2100 4 
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Speed Chart for Milling Machines 


BY PAUL C. ZIEMKE 


THE approximate surface speed of 
is found on the diagonal 
lines as follows: Run a vertical line 
from the cutter diameter and a hori- 
zontal line from the cutter speed 
The intersection of these lines will 
fall upon or close to a diagonal line 


Kas 


the cutter 


it 
Cutter Diameter 


representing surface speed. Example: 
\,-in. cutter at 350 r.p.m. is traveling 
at 70 sfpm. 

Frequently the operator will start 
with a known cutter diameter and 
a desirable surface speed for the 
material. In this case, read to the left 


from the intersection of the prope: 
diagonal line and the vertical line 
dropped to cutter diameter. Ex- 
ample: *,-in. cutter, 100 sfpm., for 
which proper cutter speed is 507 
r.p.m. If in doubt, start with slow 
speed and feed and step up slowly 
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Relative Machinability of S.A_E. Steels 


By JAMES SORENSON and WALLACE GATES 


SING STANDARD test pieces of 

various steels of known com- 
position and physical characteristics, 
and then checking the test results 
with several years production experi- 
ence on a wide variety of work, the 
following machinability ratings have 
been determined for S.A.E. steels 
These results are based on the use of 
18-4-1 high-speed steel tools in aver- 
age production-type machine tools 
The relative per cent machinability 
rating has been set up with S.A.E 
1112 free-cutting Bessemer steel rep- 
resenting 100 per cent machinability. 

Since they are based on metal re- 
moval in normal production work, 
no correction is necessary for changes 
in variable or unknown factors. The 
ratings represent results which should 
be obtained without difficulty in the 
average shop. 

Machinability numbers assigned to 
the various steels are selected accord- 
ing to a method explained on the 
preceding pages. With these data it 
is necessary only to spot check the 
feeds and speeds best suited for a 
given operation on one or two steels, 
and then determine graphically the 

_ speeds and feeds for other 
s on the list 

NOTE: In columns heade:! 
“Ann” means Annealed, “No 
Heat-Treatment or “As Rolled “Yes” 
means Treat, Quench and 
Machinability ratings and Brine!l hard 
ness values should not be considered as 
absulute, but rather as guides to what 
van be accomplished with average fabri 
ceting equipment. Thia table is intended 


primarily for use in connection with bigh- 
speed steel (18-41) cutting tools 


‘Treat’ 
means No 


Machinability Numbers 


Per Num- Per Num- Per Num 
Cent ber Cent ber Cent ber 
97-102 46 58-60 35 35-36 24 
93-96 45 S6-57 34 34 23 
89-92 44 5455 33 32-33 22 
84-88 43 51-53 32 31 21 
81-83 42 49-50 31 29-30 20 
77-80 41 47-48 30 28 19 
74-76 40 45-46 29 27 18 
71-7 39 «643-44 (28 26 17 
67-70 38 41-42 27 25 16 
64-66 37 39-40 26 24 15 


3/14 212 
w 3 
4 
STRAIGHT CARBON STEELS 
1010)0.H. |Cold 31 
1010}0.H. 28 
102010.H. {Cold 35 
1020}0.H. |Hot 32 
X1020)0.H. 38 
X1020)0.H. |Hot 36 
1030)0.H. 37 
1030)0.H. 37 
1030}0.H. 35 
1035)0.H. 37 
1035}0.H. 37 
1035}0.H. 31 
1040}0.H. 36 
1040)0.H. 36 
1040)0.H. 30 
X1040)0.H. 35 
X1040)0.H. 36 
X1040)0.H. 29 
1095}0.H. 28 
NICKEL STEELS 
2315O.H. |Cold 31 
2315}0.H. |Hot 32 
2315]0.H. |Hot 29 
2320}0.H. |Cold 32 
2320)0.H. |Hot 33 
2320|0.H. |Hot 29 
2330)0.H. |Cold 30 
2330)0.H. |Hot 34 
2330)0.H. |Hot 22 
2340/0.H. |Cold 29 
2340)0.H. |Hot 32 
234010.H. |Hot 19 
2350}0.H. |Cold 26 
2350)0.H. |Hot 29 
2350/0.H. |Hot 14 
251510.H. |Cold 29 
2515}0.H. |Hot 27 
2515/0.H. |Hot 24 
LOW CHROME NICKEL STEELS 
3120}0.H. |Cold JNo | 201) 54) 33 
3120)0.H. |Hot 146] 58] 35 
3120)0.H. |Hot [Yes | 235] 45] 29 
3130}0.H. \Cold INo | 223} 52] 32 
3130)0.H. jHot |Ann. | 197} 56} 34 
3130)0.H. |Hot [Yes | 42| 27 
3140]0.H. [Cold [No | 235] 31 
3140)0.H. |Hot 55] 33 
3140)0.H. |Hot | 286) 37] 25 
X3140)0.H. ICold [No | 241] 50] 31 
MEDIUM CHROME NICKEL 
STEELS 
3220)0.H. |Cold JNo | 207) 50) 31 
3220)0.H. |Hot .| 185} 52] 32 
3220)0.H. | 255] 40] 26 
3230}0.H. |Cold [No | 235} 47] 30 
3230]0.H. |Hot 207} So} 31 
3230}0.H. |Hot [Yes | 277] 35] 24 
324010.H. |Cold [No | 248] 41] 27 
3240)0.H. |Hot .| 212] 43) 28 
324010.H. [Hot [Yes | 285] 32] 22 
325010.H. |Hot .| 228] 40] 26 
3250)0.H. {Hot [Yes | 302| 29] 20 


3417 

2 

HIGH CHROME NICKEL STEELS 
3312)0.H. |Hot ° 241] 44) 28 
3312)0.H. jHot 192} 48) 30 
3312)0.H. ot es 277; 40) 26 
3340)0.H. ot 228) 41] 27 
334070.H. [Hot es 302, 26] 17 


CHROME NICKEL MOLY STEEL 
4340) | 228) 55] 33 
4340)\Elec. [Hot [Yes | 255} 42) 27 
4340]Elec. [Hot [Yes | 293} 39) 26 
4340|Elec. Yes | 331] 36] 24 
4340|Elec. |Hot [Yes | 375] 26] 17 

NICKEL MOLY STEELS 
4615)0.H. |Cold [No 197] 64] 37 


4615 Hot jAnn 149] 62) 36 
4615 ot [Yes 235; 54) 33 
4620 ‘old [No 207) 66) 37 
4620 Hot 


ot [Yes 321, 39) 25 
CHROME MOLY STEELS 


4130)0.H. |Cold [No 212] 34 
4130)0.H. [Hot jAnn./ 179) 58) 35 
4130)0.H. |Hot [Yes 277; 40) 26 
4140/0.H. |Cold [No 248} 52) 32 
4140/0.H. |jAnn. | 183} 55) 33 
4140/0.H. [Hot [Yes 285} 38) 25 
4150/0.H. [Cold |No 269} 46) 29 
4150)0.H. [Hot Ann. 197} 52} 32 
415010.H. (Hot [Yes | 302) 34] 23 
CH STEELS 
5140 at 207} SO} 31 
Yes 269} 38) 25 
$2100 228; 35] 24 


CHROME STEELS 


6120 207] 32 
6120) 163} 54) 33 
6120 228) 46) 29 
6130 228) 54) 33 
6130 179} S56) 34 
6130 277) 3S} 24 
6135 241) 49) 31 
6135 185) 55} 33 
6135 286) 33) 22 
6135 321) 29) 20 
6140 201); 32 
6150 207, 47) 30 


SILICON MANGANESE STEELS 


9260)0.H. |Hot 235| 35) 24 


FREE CUTTING STEELS 
1112/Bess. id |No 174] 100] 46 
1120)0.H. id [No 165} 82] 42 
112030.H. |Hot 137] 76) 40 

X1315)0.H. [No 170) 94) 45 
X1315)0.H lot [No 88) 43 
X1335)0.H. id 212) 65S} 37 
X1335)0.H. [Hot mn. | 201] 60] 35 
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Pressures for Right-Angle Bends in Steel 


F. GEORGE CALI 
Tool and Die Designer, Snead & Company 


METAL | PRESSURE 
WIDTH OF | APPROX. | 
THICKNESS | FEMALE DIE, | INSIDE RAD, 
USS. GAGE ALONG BENO 


0062 | 625 


16 


CTUAL tests were made to secure the tabulated pres 
sures for making right-angle bends in steel of 60,000 
Ib. tensile strength. These pressures are given for die open 


ings of 8, 12 and 16 times the metal thickness. When the 
die opening L equals 8 times the metal thickness, the in 
side radius R in the bend is small and the sides are straight 
When width L is increased, the inside radius is slightly 
curved 
To obtain the total pressure required to make a bend, 
multiply the pressure per inch of bend, as given in the 
table, by the length of the bend 
The following formula was developed from the test data 
 CSBH? 


Where: 
W = Total force to bend, in |b 
S = Tensile strength, Ib. per sq. in 
B = Length along the bend, in. 
H = Thickness of metal, in. 
L = Width of female die, in. 
C = Constant depending on die opening 
For 8 times metal thickness, C = 1.33 
For 12 times metal thickness, C = 1.24 
For 16 times metal thickness, C = 1.20 
Example: 
For a right-angle bend in j in. steel of 60,000 lb. tensile 
strength, a bend 6 ft. long and a die opening of 3 in 
yw — 1.33 x 60,000 x 72 x (@)? 
3 
W = 270,000 lb. 
From table, it is found that the pressure per in. of bend 
is 3,730 Ib. Total pressure for the bend equals 72 x 3,750. 
or 270,000 Ib. 
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TOTAL LENGTH OF ORAWING EDGE, INCHES 
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VYIELO TENSILE STRENGTH OF MATERIAL, TONS PER SO iN 
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Estimating Drawing Pressure 


in inches, T=metal thickness in 
inches, and S=yield strength, tons 
per square inch. If a blank-holder 
is used, multiply its area by 0.15 
and add to drawing force obtained 
from the chart. 
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The pressure required to draw shells Typical yield strength are: 
is a function of the metal used, its Tons 
yield strength, length of drawing, inum. 2S annealed . 25 
edge and type of blank-holder spe- Aiuet 24S heat-tr 23.0 
cified, if any. This chart is based on 
the formula F=LTS where F=draw- led 0. 
ing pressure in tons, L=drawing edge ca 
length (circumference or perimeter) <i joss steel, 18-8 15.0 


The example worked out on the 
chart is for a 9-in. brass shell drawn 
from a 1/16-in. blank. Yield strength 
of material is 10 tons. Drawing pres- 
sure for job is 18 tons. 
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“The American Machinist, contemporaneous with this, 
the greatest period of mechanical development in his- 
tory, has been the reflex, the stimulant, the guiding 
hand and faithful friend of all this development. It 


has contributed a great part though the constant de- 


velopment, the outpouring and diffus of ideas 


which have de sated our industrial progress.” 


~ Herbert Hoover 
then Secretary of Commerce, 
in ovr 50th Anniversary Number 


re 

ag 


othe first 75 years 


A NY publication must initially be a 
reflection of its founder, and its development there 
after usually hinges upon the character and ideas of 
one man at any given time. Thus the cave man who 
first conveyed ideas to his fellow man by scratching 
pictures on rock inevitably conveyed a picture of his 
character at the same time, and Julius Caesar, when 
he established his Acta Diurna, generally credited 
with being the first newspaper, couldn't help but 
present himself in its pages. 

The phrase “power of the press” perhaps had its 
origin in this—that the man behind it was powerful 
In the 2000 years since then, the press has been built 
up in the layman’s mind as a strong, forthright, 
truthful weapon—so that he, in general, believes 
that “if you see it in the paper, it’s true.” But the 
facts are that many publications have been neither 
forthright nor truthful; the invariable use of publi 
cations by budding and actual dictators in all the 
reading countries of the world is proof enough that 
printed words can sell ideas, no matter how distort 
ed they may be. 

In the light of this, it is a bit strange that the phrase 
“freedom of the press” has gained such acceptance— 
for freedom of the press may all too often be the free 
dom of one powerful individual to publicize his own 
ideas, for good or for evil. 

In the last century we have had an increasing num- 
ber of publications, and a seemingly increasing per- 
centage, whose object is to propagandize a cause or 
to extract as large as possible a return for their pro 
moters. Their ethics and their morals both carry 
“For Sale” signs. Inevitably, they are eventually 
found out, but the discovery may take considerable 
time 

It must have been with some sense of shock, there 
fore, that cynics read these words, prominently dis 
played on the masthead of a new publication in No 
vember, 1877: 

“Positively we will neither publish anything in our 
reading columns for pay nor in consideration of ad 
vertising patronage. Those who wish to recommend 
their wares to our readers can do so as fully as they 
choose in our advertising columns, but our editorial 
columns are not for sale.” 

The new publication was American Machinist, a 
monthly machinery magazine in small newspaper 
format. Its editor, Jackson Bailey, expanded upon 
this statement of policy in his lead editorial by writ 
ing: 

“With the best facilities at our command, we pro 
pose to make this the standard machinery newspaper 
of America, and to this end we shall direct all our 
efforts .. . We shall always act independently, not 
holding ourselves under the least obligation to give 
‘favorable notices’ of anything under review, but 
rather to elicit the plain truth whether it be favor- 
able or unfavorable.” 
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Mr. Bailey thus outlined a basic concept which has 
been retained ever since in the American Machinist 
He envisioned a magazine which would be an accu 
rate mirror of its field—competent and unbiased re 
porter for a selected group—a new concept in the 
publishing of technical journals. For Mr Bailey was 
a man of wisdom who saw a need for an honest, 
fearless, publication. The magazine he produced in- 
evitably was a reflection of his own code of ethics. 

In the years between, American Machinist has been 
blessed to bave at its helm men with a similar code, 
men who felt that service to the reader is the only real 
basis for long-term success, Men like John Hill, James 
H McGraw, and Mason Britton have fought unceasing 
ly to maintain the standards set by Jackson Bailey, and 
to enlarge his concept to include leadership based on 
knowledge of the industry, a sincere desire to be of 
service, a willingness to portray trends, and an effort 
to forecast the future. 

This issue, looking ahead ten years, is our most ambi 
tious forecast, but not our first or last. And this continu 
ous striving to look into tomorrow has been a salient 
factor in our own development. Even in our first issues, 
we strove to tell our readers about what was to come; 
and in later issues, we suggested what might be done 
to improve future plants and operations. 

When American Machinist was first published, ma- 
chining was done by traditional methods. Although ma 
terials were simple, machining was an art, not a sci- 
ence, consisting of methods and “kinks” handed down 
from father to son. A steam engine provided shop pow 
er through lineshafts and belts, so the shop executive 
must perforce be familiar with boilers, engines, and 
pumps as well. Many of the parts he produced were 
castings, and most shops included a foundry to make 
them. In those days, a 25-hp engine could provide 
power for a 50-man shop and for a score of machine 
tools. 

Early issues of the new magazine thus treated exten 
sively of engines, boilers, pumps, and the foundry, as 
well as of the steam engine. This is not surprising when 
it is recalled that “mechanical engineer” has always 
meant a man with a blend of knowledge of both shop 
operations and power production. 

American Machinist ther wasn't very impressive, and 
it wasn't very technical, judged by present-day stand 
ards. Its first issues — 16 pages of about double the 
present size—devoted a page to the Paris Exposition 
and a column to the American Institute Fair, but did 
not have one editorial word about machine tools o: 
metalworking machinery. It discussed at length hand 
tools and small tools, with inept drawings. But it showed 
a unique characteristic: Available page space was 
divided on a fixed proportion of “reading” and adver 
tising—so rigidly that when available advertising col 
umns were filled (as they usually were), new adver 
tisers had to wait until older ones dropped out. New 
advertisements were literally “hung on a hook” beside 
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the advert noeome ina 


JACKSON BAILEY 


equa 
ing i! i { ‘ j be i t ng and 

{inated the editorial or the publication will fail 

{mer lacl t has bee ingularly fortunate in 

t f ee quarte fa century with compe 

es | nnel who have ucceeded in producing 

that makes top editorial covet 


Fred Weatherby anda James A 
ales district managers 


Ke 


McGraw are without peer @ 


jing t idvertise valued advice and assistance 
n marketing problems and thus earning the contracts 
f sdvertisit the obtained. Furthe the original 

ime for the advertising jepartment was “service ade 
partment,” an indication f its function as viewed by 


District men and home-office personne! 
ive always labored to present the metalworking ma 

ket in understandable form, with carefully prepared 
data. and to assist the advertiser in reaching that mar 
et successfully. Their suggestion and ideas have done 
much to lift technical advertising from the “business 
card” and competitive-ciaim level to that of a service 
frequently 4s valuable as the editorial 
have been built largely upon 


, successfully that our adver 


to the reader 
content. Many businesses 
cdvertising In our pages 


tising volume has been for years one of the largest in 
the w a 

Circulation men, too, have done their part, to seek 

it the men who can be helped in 

their work by American Mac hinist 


ito explain to them why and how 


t can help. Our representatives 
rave consistently presented the idea 
f reading to keep abreast of deve! 


spments in Metalworking of paying 

a publication that can repay a 
mall investment many-fold in in 
reased knowledge and improve | 
position, Their statements have been 


upported by countless men who 
have voluntarily reported the vital 
part the magazine has played in the 

vn and their develop 


ment 


EARLY YEARS 
Before 1877, a few magazines, notably 
Artisan, had rted the edges of the field of machine 
tilding, but had never really entered it In that year 
Jackson Bailey, a machinist, induced Horace B Miller, 
, business man, to start the monthly newspaper! for 
ops that first entered this fi id, and which 


the American 


machine 
has been published from that day to this under the 
ime name American Machinist 
Jackson Bailey 
well. in fact, that it became a weekly after three 
vears. Upon his death he was suc ceeded by Frank F 
Hemenway. a steam-engine man who was well known 
for his work with the indicator to check performance 
It was Mr Hemenway who in April, 1886 accepted the 
first contribution of a young apprentice named Fred 
Colvin for the then infant department “Ideas from 
Practica Men” 
nder the title “Practical Ideas” 
Mr Hemenway’s assistant was Fred J Miller, a tool- 
maker from Springfield, Ohio, who thought so little of 
his chances of success when he came to his new job in 


lived to see his idea well launched 


which still is published in each issue 


New York that he elicited a promise from his old boss 
to give him his old job back if he failed Yet Fred 
Mille was a succt from the start » much so that 

weeeded Hemenway as editor i 1895 and held the 


ep 


id of other event f la 


Hi rt f P Exposition ¢ 


nical reporting 
The interests of American 
been as broad as those of its 


tatement is open to question 


Machinist have always 
readers, although that 
when one considers the 
justrated story on burglar tools which appeared 
Nov 22, 1879. The story presu nably was published t 
show readers what such tools ‘ked like, so they could 
refuse such an der if it were offered 

soon a force and power 1n 


) 


virtuously 

hat the new magazine was 
its chosen field is indicated by one happening in 1880 
The editors had felt for some time the need for a 
anization of mechanical engineers to pro 
ans of interchange of information 
on a professional level, They talked with a number of 
tther mechanical engineers, and offered for the first 
meeting of the interested parties the offices of American 
Machinist. But each man had his own ideas, and the 
meeting would have ended in disagreement had not 
the publisher, Horace Miller, tactfully invited the con 
ferees to be his guests at dinner at the old Astor House. 
Mr Miller's geniality, coupled with his excellent choice 
of wines, made the dinner a memorable occasion and 
ironed out differences to such an extent that the mel- 
lowed guests arranged for another meeting at Stevens 
Institute of Technology in Hoboken, a few days later. 
The second meeting resulted in formation of the Amer 
ican Society of Mechanical Engineers. Lewis F Lyne, 
Sr, then mechanical engineer on the staff of American 
Machinist, had a major share in drawing up the con 
stitution of the new society 

From our present remote point of view, many of 
American Machinist's articles were laudable, and many 
curious. One of the early editorial crusades was against 
the Fink oil frauds, by which users were induced to 
buy inferior lubricating and cutting oils at what were 
supposed to be bargain prices It ended in a libel suit In 
which Fink was defeated. 

It was also in the columns of American Machinist 
that Frederick A Halsey first made public his premium 
plan which he inaugurated while with Ingersoll-Rand 
Later, under sponsorship of the ASME, it 
ar substitute for the straight 
piecework plan which had caused so much dissension 
because of frequent rate cuts The later plans of Fred 
erick Taylor and Harrington Emerson were based on 
remained most popular 


national org 
vide a forum and a me 


in Canada 
became the most popul 


the same idea, but Halsey’s 

because of its simplicity 
Another example of this sort 

by American Machinist came out ol 

the controversy over adoption of - = 

metric measurement in the United 

States. Congress had proposed com 

pulsory adoption Fred Miller was in 

favor of adoption, Fred Halsey, then ~ 


of pioneering editing 


his chief associate, was against it f 
Both men expressed their views free 
ly in the magazine—so the pages of 
American Machininst became a fo 
rum in which its own editors argued 
the question / 
On the lighter and curious side ‘ 
American Machinist pioneered with 
a “cover-girl” picture Nov | 
1879. was very philosophical about 
scrap heaps Oct 15 881, was 
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JOHN A HILL 


very critical of national politics May 22, 1880, discussed 
Russia Aug 14, 1880, was amusedly critical of Russian 
eyesight Nov 21, 1885, deplored railway lighting Jan 24, 
1880, lauded mechanics July 23, 1881, covered ministers 
and profanity Aug 18, 1883, discussed women and ma 
chines April 18, 1885, and approved of a pious black 
smith in the next issue. The first editorial on electric 
motors appeared March 28, 1885, and a comparison of 
such motors and the steam engine March 31, 1888. The 
trend was indicated, however, by the offer of an adver- 
tiser to trade a Westinghouse 4-hp steam engine for a 
“good double-barrelled gun” May 22, 1886. The maga 
zine exposed the “unhealthful condition” created by 
the iron dust thrown into the atmosphere from the 
wheels and rails of elevated trains in major cities April 
11, 1888. It also reported Charles 
Dickens’ dislike of the US method 
of heating railroad cars Jan 28, 1888, 
and reported Sept 19, 1885, that only 
three men in the US could adjust 
compasses on the relatively new iron 
ships. 

The phrase “arsenal of the world” 
was first mentioned in April 25, 1885, 
and now has gained considerable 
popular currency. Comment was 
made July 3, 1886, on petitions for 
free manufacture of oleomargarine, yg 
petitions which have now been made 
law—65 years later. The editors even 
unbent to tell the story of the mad 
bull vs the doctor on a bicycle Oct 
8, 1887 

In general, however, content was factual and serious 
There were many more words than pictures—illustra 
tions were expensive and difficult to produce and the 
half-tone cut made from a photograph was a thing of 
the future. The importance of the illustration in con 
veying information was not appreciated at that time 
and was not to be for some years. By contrast, current 
issues of American Machinist average more illustrations 
than Life, which is considered primarily a picture mag 
azine. (It should be remembered that in those early 
days, letters were written with a pen and copied in a 
“journal” —there were no typewriters and no tele 
phones. The pace of business was slow and dignified 
and articles typified that leisurely pace. They were 
carefully written, with beautiful—and often flowery— 
phrasing. Contributors delighted in writing under such 


FRED J MILLER 
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JAMES H McGRAW 


MASON BRITTON 


pseudonyms as Chordal, Tecumseh Swift, John R God 
frey, Glenn Quharity, Entropy, and Dixie.) 

Meantime, both editorial and business staffs had been 
expanding. Lycurgus B Moore had long been treasurer 
of the company, and had, with Mr Miller, hired John 
A Hill, a railroad engineer on the Denver & Rio Grande 
Railway at Pueblo, Colo, to be the editor of a second 


paper 


FOREIGN EDITIONS 


John Hill went on to become head of the Hill Pub 
lishing Company in 1896, which published American 
Machinist until shortly after Mr Hill's death in 1916 
Mr Hill was a fearless, vigorous publisher who had little 
patience with the evasions and indirections which char 
acterized what was then known as “trade-paper” pub 
lishing—and deserved no better name. He was a skilled 
writer and speaker, who expressed himself directly and 
forcefully in language to suit his audience, and a pub 
lisher of vision and foresight. He started, in 1900, a 
British edition called “The Machinist”, rebinding tech 
nical articles from the American edition and adding 
British material. This venture did well enough so that 
a similar German edition was initiated, but it was 
seized by the German government and killed when 
America entered World War I 

Fifty years ago, many were the cir« ulation represen 
tatives who paid their way from town to town with the 
subscription money they collected. Claimed circulation 
and adverising rates had a way of drifting too. One 
publication credited itself with 70,000 readers and 
served those readers with 7,000 copies! John Hill, an 
able and competent crusader for higher standards in 
technical publishing, decided to do something about 
it, and began to print, on the cover of each issue, the 
exact number of copies of that issue printed. (You'll 
find the number at the foot of the contents page of each 
issue today.) Other reputable publishers took up the 
practice. In due course, they agreed to form The Audit 
Bureau of Circulations, an independent body to make a 
periodic audit showing who reads each magazine, in 
what kinds of companies, and where. John Hill played 
an important part in formation of the “ABC”, and 
Mason Britton, who joined American Machinist in 
1901 in the circulation department, was one of its origi- 
nal group of directors. Our membership in this impor- 
tant organization has been continuous ever since. It 
has played a vital part in putting trade, tec hnical, and 
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Fred Halsey succeeded Fred Miller as editor of the 
magazine in January, 1907, the day that Fred Colvin 
joined the staff. Mr Halsey was forced to retire because 
if ill health in 1911, to be succeeded by Leon P Alford, 
who later wrote several technical books, then became 


Dean of Engineering at New York University. 


In 1917, John H Van Deventer became editor, but soon 


THE GREAT AUTOMOBILE 
CONTROVERSIES 


On Nov 7, 1895, the lead article in American Machinist 
gave a detailed description (the first) of a revolution- 
ary gasoline engine, the “Kane-Pennington Motor” in- 
vented by E J Pennington. Unlike previous engines, 
which had been heavy and bulky, the Pennington en- 
gine was so small and light as to seem a toy. 

For weeks a controversy raged in the columns of 
imerican Machinist, Engineers damned the engine as a 
fraud and a counterfeit. John Randol, who wrote the 
original article, defended it with equal fervor. “The 
Kane-Pennington motor,” he wrote in a second article, 
“gives more power for its weight than any prime mover 
previously made; it is, so far, the superlative achieve- 
ment, and as such is fully entitled to the prominence 
which I gave it in these columns.” 

For Pennington, the article brought prominence. He 
sold rights to the engine and was the first American in- 
ventor to make a fortune from the automobile. 

One reader who did not enter the controversy was 
Henry Ford. He was busy studying the design draw- 
ings and adapting the ideas to a slightly larger engine. 
In his autobiography, he mentions the article as the 
source of information which helped him design a small 
engine for the automobile he was building. 

Nearly a quarter century later, another controversy 
centered around American Machinist and the automo- 
bile. In a series of 16 articles in 1913 and 1914, Fred 
Colvin described in detail the assembly line and other 
mass-production methods in the new Ford plant in 
Highland Park. The plant was then producing 10,000 
cars a year (not too many years later it was 10,000 a 
day) and these articles revealed for the first time both 
the production methods and the rates. 

A British paper commented, “No manufacturer can 
possibly build that many cars in one year; and even if 
he could, he wouldn't be able to sell half of them.” The 
other automobile builders were incredulous about the 
assembly line. It wasn’t practical, they said. But as the 
series continued, with its many photographs and other 
documentation, disbelief faded, and in a relatively short 
time the assembly line became the basis and the sym- 
bol of American mass production ... And Henry Ford 
continued to read each issue of American Machinist. 


was commandeered for service with the Ordnance De- 
partment. Then, as now, gages for munitions manu- 
facture were a critical item. Mr Van Deventer organ 
ized and directed a large staff of tool designers in the 
vital work of developing the necessary items. Mason 
Britton, meantime, visited many metalworking manu- 
facturers to persuade them to lend designers to Ord- 
nance. Fred Colvin, who had been Washington cor- 
respondent for American Machinist and very active in 
describing ordnance manufacture, acted as editor until 
Mr Van Deventer’s return in 1918. Then Mr Colvin 
became chief field editor 

American Machinist had long been closely identified 
with Ordnance work. A number of articles were pub- 
lished at the time of the Spanish-American war, and 
in the years following we frequently described work at 
Arsenals and Navy Yards. A notable article appeared 
in 1900, which included lyrical prose on the beauty of 
the surroundings of Springfield Armory and on the 
devotion of its long-term employees 

As World War I loomed, American Machinist led the 
technical press in showing the new and vastly greater 
significance of ordnance manufacture in our increasingly 
mechanized world. American plants which had pre- 
viously made nothing any more lethal than a cap 
pistol received large orders for guns, rifles, shells, and 
the like for the Allies. Almost without exception, they 
had had no experience in such manufacture. In the 
emergency, American Machinist editors studied the 
methods of our arsenals and published them, with de 
tailed drawings, for the use of industry. Several thou- 
sand books were sold, containing reprints of these 
ordnance-manufacturing articles. 

So well did the editors do their work that British 
munitions plants were opened to the editors of our 
European edition, The Machinist, thus bringing British 
methods to the attention of American manufacturers. 
Clearest evidence of a job well done was the decision 
of the British Admiralty to allot precious cargo space 
on English ships for the sheets from the American edi- 
tion that were sent over each week for inclusion in the 
English edition—the only publication so honored—at 
a time when most of such space was devoted to food 
and arms 

This intimate contact with the problems of munitions 
manufacture led American Machinist to sponsor a 
postwar plan for industrial mobilization. Articles en- 
dorsing the plan were secured from the Secretary of 
War, Assistant Secretary, and Chief of Ordnance 
Meanwhile, the suggestion to form an association of 
men who had seen service in the Ordnance Department 
and in munitions manufacture began to take shape. The 
editors, who had been so active in ordnance work, 
talked with others who had been similarly active and 
promoted the idea in their columns. They went on to 
give the Army officer assigned to carry out organiza- 
tion details a desk in the American Machinist offices, 
while the publishers financed the embryo Army Ord- 
nance Association during its first year. This is now the 
American Ordnance Association, a major society. 

Meanwhile, John Hill had died, and the Hill Publish- 
ing Company was merged with the McGraw Publish- 
ing Company to form the present McGraw-Hill pub- 
lishing organization, with American Machinist as one 
of the most important magazines in the new group. 
Mason Britton, who had managed the magazine for 
several years prior to Mr Hill’s death, became general 
manager and later the publisher and senior vice-presi- 
dent of the company. James H McGraw, president of 
the company, also gave freely of his energy and knowl- 
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edge in making the magazine a powerful editorial force, 
and an advertising success. He attained a world-wide 
reputation as a publisher and as a teacher, and many 
of his ideas were reflected in the magazine 

In 1919, John Van Deventer resigned as editor, to be 
succeeded by Ethan Viall, who had been managing 
editor. Mr Vial! served a year, then resigned to be 
succeeded by Kenneth H Condit (now Dean of Engi 
neering at Princeton) as editor, with Fred Colvin as 
co-editor. Mr Colvin never has enjoyed desk work, and 
typifies James H McGraw’s frequent statement that “a 
good editor wears out the soles of his shoes, not the 
seat of his pants.” Shortly after this change, L C Morrow 
joined the staff, to be made managing editor early in 
1921. He left the magazine in 1929 to become editor of 
the newly acquired Factory, which position he retained 
until a year or two ago. He became very active in 
technical society affairs, particularly those dealing 
with management problems, and brought to American 
Machinist a greater consciousness of precision of phras 
ing and treatment that has been important in making 
it a working tool for the reader. 

During the war years, Metalworking had been forced 
to expand rapidly. This added capacity was diverted, 
after the end of the war, into the beginnings of a 
greatly expanded production of automobiles, household 
appliances, farm machinery, and shop equipment. Cir- 
culation of American Machinist expanded steadily to 
match the industry's growth, and its services to readers 
showed comparable expansion. 


CIRCULATION GROWTH 


This has, in fact, been a consistent and unique char- 
acteristic—steady growth in circulation, even during 
World War II, when paper was rationed to publishers. 
When publications were forced, as a result, to choose 
between adding circulation—at no profit—and adding 
advertising, American Machinist added circulation, 
to reach more key men. 

In sharp contrast to many technical magazines (and 
many executives) American Machinist has always been 
strongly interested in the human side. Thus when the 
scientific-management tide began its rise, our editors 
warned Metalworking of the pretensions of pseudo 
efficiency engineers who were attempting, ill prepared, 
to apply the sound Taylor principles; and who were 
treating men like automatons. Many other publications, 
including the daily newspapers, gave publicity to the 
Halsey-Taylor plans and to others, which first had ap 
peared in our pages. We also strongly supported safety 
and workmen's compensation laws, urged proper per- 
sonnel training for management men, and the human, 
personal approach that is still so badly needed in many 
organizations. About 25 years ago, the department, 
“Foreman’s Round Table” (now just the “Round 
Table”) was started. It brings, in dialogue form, the 
pro and con of problems of handling men, and invites 
discussions of these problems from readers. With the 
exception of a period during World War II, this depart- 
ment has been carried on ever since. 

Modernization of production equipment has also been 
a continuing editorial theme. The earliest editors urged 
it in vigorous editorials; they described new machines 
and tools as they were introduced. After World War I, 
many articles by industrial leaders endorsing the idea 
were published. One competition offered $500 for the 
best slogan for machine tools. Dean Dexter Kimball, of 
Cornell, won it with the now-familiar “The Master 
Tools of Industry.” In the early Thirties, a prize com- 
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petition was run for the best plan for systematic re 
placement of obsolete equipment 

In the early Twenties, the editors began to feel that 
only actual statistical information could present the 
equipment-obsolescence problem dramatically. In 1925, 
the first Inventory of Metalworking Equipment was 
made, an extensive and costly, but very valuable, serv 
ice which has been repeated every five years since. It 
is a detailed sampling survey of Metalworking’s plant 
and its status, showing where equipment is, and pro 
vides the only available data on the age and location 
of American metalworking equipment—by types and 
sizes—geographically and by industrial classification 
It has been used extensively by Government and in 
dustry ever since, and has become a symbol! of the 
leadership of the magazine. 


PRODUCT ENGINEERING 


Many magazines are coalitions of earlier ones; many 
have absorbed weaker competitors. American Machinist 
is perhaps unique in having done neither—and, in fact, 
in having been split, like the atom, into two parts. As 
the field of mechanical engineering became complex 
and the men in that field specialized more, American 
Machinist progressively turned over coverage of the 
power and foundry aspects of the field to other, more 
specialized journals, and became strictly a metalwork 
ing magazine. But, by 1929, it was found that even Metal 
working alone was too broad a field for one magazine 
During the Twenties, the advent of many new materials 
and more efficient product components had made much 
more complex the technical work of product design 
Many new production techniques and processes had 
also been developed. As a consequence, one issue a 
month of American Machinist was devoted to design 
engineers for the last several months of 1929. In Jan 
uary, 1930, a new magazine called Product Engineering 
was launched. It served the needs of design engineers, 
while American Machinist devoted itself to production 
problems. Strong advocate of this action was William E 
Kennedy, then advertising salesman. He became mana 
ger of the new magazine, later genera] manager of both 
magazines, and is now assistant publisher. He has 
maintained very close contact with advertisers during 
the succeeding 22 years as a business adviser, has been 
a strong stabilizing force in publishing policy, and de 
serves much credit for the success of both magazines. 
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THE “METALWORKING INDUSTRIES™ 


American Machinist was the first, and for some time 
the only, metalworking magazine—in fact was the first 
to employ this term to describe the combination of a 
number of census classifications that are alike in that 
all work metals as the basis for their product Metal 
working production men, our readers, are those who 
have a common interest in the working of metais 
n forging, forming, welding, machining, assembling 
ind finishing products of metal 

Actually. of course, the readers of American Machinist 
represent a much broader group of industries, for the 
machine tool, the press, and the forging mac hine appear 
in shops in every industry There is no basic difference 
in equipment, personnel, or thinking between an in 
dependent shop producing automobiles or machine tools 
and a “captive” shop producing conveyors and feeding 
devices exclusively for a chemical-process, food, or 
textile plant. Perhaps 10% of our reader group are thus 
not currently within the statistical confines of the metal 
working industries although most of this 10% has been, 
and may be again, within them 

Metalworking proper is a huge industry in a sense 
including a third (in peacetime) to a half (in wartime) 
of all manufacturing industry There are, however, 
nly about 57,800 plants, of which less than 7000 have 
more than 100 workers. These numbers are surpt isingly 
mall in our current concept of size, based on millions 
and billions, yet Metalworking is as essential in our 
mechanized civilization as stonecutters were In Greece's 
architectural one. And the knowledge of the method 
if working metal and such associated materials as 
plastics, rubber, fiber and glass—is much more im 
portant because the materials are so much more com 
plex. It is this information which for 75 years American 
Machinist has striven to ferret out and provide to all 
its readers, and which has resulted in increase of its 

ubseriber patronage from approximately the same as 

‘thers in the field to a paid circulation 50% greater 
than that of any other metalworking magazine 

In 1932. Fred Colvin “retired.” As Editor Emeritu 
he has continued to visit plants all over America, was 
, consultant for the Navy and for Oak Ridge during 
World War II, and has carried on countless other ac 
tivities. including the writing of books 

Burnham Finney, who had been Detroit editor, suc 
ceeded Mr Condit as editor in 1938, and has been editor 
ever since. He brought to the editorship a broad knowl 
edge of men and events in the automobile, machine 
tool. and iron and steel industries, and a news sense 
that has resulted in tremendous improvement in our 
treatment of the news 

With the approach of World War II, American Ma 
chinist renewed its emphasis on Ordnance manufacture. 
Editors visited Arsenals and Navy Yards described 
their pilot lines for production of various components, 

ind strongly urged preparedness by the awarding by 
the armed services of “educational orders” to Metal 
working. It also surveyed equipment in Arsenals and 
Navy Yards and so dramatically presented its obsoles 
cence that the Ordnance Department starved for funds, 
gave the magazine major credit for obtaining badly 
needed Congressional appropriations. A series of five 
Special Reports presente d shop -by-shop facts on arma 
ment manufacture, and beginning in September, 1940, 
an every-issue Report on armament manufacture was 
published, These were so factual and up to date that 
the Ordnance Department frequently used them for 

pecification, and industry used them as methods man 
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Several hundred th 

tributed. and four reprint books prepa ed, of which 
almost 10,000 were sold. These articie esulted also in 
everal distinguished edit 
torial service. Again the British governme nt authorized 


cargo space for American Machinist pages, and editors 
l he armed 


lai aw ards for Vv slued edi 


erved on various committees, as wel: a in t 
forces. Again, also, its editors were in demand in Wash 
ngton, as consultants and advisors on Ordnance produc 
tion manua aining fi nd t co. M n Br.tton 
was called into national service as Chief of the Tools 
Division, War Production B yard 

With the end of the War, Mr Britton, who had guided 
es for years—and in fact to many 


the magazine's poll 
companies in the field was the magazine—retired He 
had been president of the Advertising Federation of 
America, the only publisher so h ynored, and had re 
ceived countless other recognitions of his work. He is, 
however, still active as president of the Metal! Cutting 
Tool Institute and a member of the Business Advisory 
Council of the Department of Commerce 

With the war’s end, the magazine geared itself to new 
metalworking problems, pushing modernization of both 
methods and machines. At that time also, Albert 
Hauptli took over as publisher, and began a program 
of expansion and stre amlining of publishing operations, 
based on 25 years of experience in various positions 
with McGraw-Hill, latterly as associate division mana- 
ger in Chicago. Under his direction, a number of 
changes have been made to bring the publication into 
the forefront in technical-publishing methods. At the 
ame time, E J Tangerman returned from wartime as 
signments on Wings and the McGraw-Hill Overseas 
Digest to become managing editor. More recently, Mr 
Tangerman has become the executive editor 

In the postwar years, many improvements have been 
made. Greater emphasis has been placed on the use of 
illustration and the editing of articles to minimum 
length, and 4-color editor ial covers have been added. The 
every-issue Armament Reports of World War II were 
put into civilian clothes as Special Reports, more than 
300 having been published to date, with something over 
7 million impressions. The fortnightly Index of Metal- 
working Production was added as a feature, the Round 
Table and Talking Shop departments reinstituted. A 

eries of articles dealing with high speed, high-feed 
machining and machinability has been a recent cam 
paign of major importance, and the 1950 Inventory of 
Metalworking Equipment was by far the most thor- 
ough thus far produced. Also worthy of special note 
were the Special Reports on Disaster Control, which 
was widely used by all industry and government in 
defense preparations in 1951, and the study of the Taft 
Hartley Law from the labor point of view, of which 
nore than a quarter million copies wer sold. 

The current editorial staff includes such long-term 
members as Rupert Le Grand, who is completing his 
25th year and is an acknowledged authority on both 
presswork and machining, and Ben Brosheer, who as 
associate editor resident in Chicago, has been with the 
publication for 16 years. A number of the other editors 
have been with the magazine for three to ten years, 
and the staff is currently the largest and most competent 
American Machinist has ever enjoyed Messrs Hauptli, 
Kennedy, Finney, and Tangerman have proved to be a 
competent publishing team Their direction, with the 
present skilled staff, guarantees that this magazine 
will continue to be “the standard machinery newspaper 
of America.” independent, virile, and consecrated to 
service to the metalworking industries of America. 
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WHAT’S AHEAD 


Tm used machine-tool in- 
dustry is a big and important industry. It sells used 
machine tools. It reconditions them. It rebuilds them 

It has been a real factor since Korea in helping to 
tool up defense jobs and in keeping the civilian 
economy going without interruption at a time when 
the nation was short of new machine tools 

It was a vital segment of the production-equip- 
ment industry in the days of World War II. And a 
bit of digging turns up the fact that it served a most 
useful purpose in World War I in tooling our fac- 
tories for armament manufacture 

But its worth should not be judged on its war 
record alone. It has had an active hand over many 
generations in helping to bring into being thousands 
of small metalworking shops. These shops could not 
have been started without used machine tools. The 
owners did not have enough money to buy new 
equipment 

No one knows exactly how far back the used-ma- 
chine-tool business goes. Perhaps in a few isolated 
cases it might be over the entire span of American 
It can be traced definitely 
back before the opening of the century 

At that time, the used-machinery dealer did not 
He handled 
He sold woodworking ma- 
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confine his activities to machine tools 
everything for the shop 
chinery, as a case in point. He dealt in gas engines 
and in industrial equipment of a wide variety. 
Some rebuilding of equipment was done in the 
But there is no exact 
record of how many companies were in the rebuild- 


early years of the century 
ing business 

World War I was the first time that the national 
spotlight was focused on the used-machine-tool in- 
There are estimated to have been about 250 
then. The sudden emergency cleaned out 
quickly the stocks of new machine tools and taxed 
the production facilities of the machine-tool-build- 
ing industry 


dustry 


dealer 


That was the time when used-ma- 
chinery dealers stepped in and did a fine job. Here 
is one account of what happened: 

“How well equipment which had served its pur- 
poses in time of peace went from the dealers’ hands 
back into the shops of the nation and is now serving 
would make one of the ro- 
Suffice to say that in 


the countries at war 


mances of the present day 


THE NEXT TEN 


practically every line of endeavor may now be found 
machinery which has been taken from the scrap 
heap or that which was only slightly worn, re- 
fashioned by the skillful hand of the dealer into 
equipment practically as good as the day it origi- 
nally was turned out by the builder. In the ship- 
yards, foundries, machine shops and allied trades, 
used and rebuilt equipment is doing its bit to win 
the war.” 

There was evidence at hand that the prejudice of 
large users against purchasing used machinery tools 
was being broken down. Used-machinery dealers, 
in fact, were well versed in the technical side of 
their business, in many cases. One account of that 
day states: “The larger dealers in second-hand ma- 
chinery have splendidly equipped shops for over- 
hauling and rebuilding. They have a thorough 
knowledge of mechanics, they know exactly what a 
certain piece of machinery will do; they give a 
guarantee as good as their bond and they are held 
in high esteem by the buying trade.” 

World War I was, in a sense, a turning point in the 
development of the used-machine-tool business. The 
volume increased sharply during the war, as one 
might expect. Beyond that, the industry handled the 
surplus machines stemming from the war and that 
action resulted in a notable increase in sales volume. 
Altogether, the emphasis put on used machine tools 
stimulated such interest that many new dealers 
came into the field. The industry grew. 

Then came the roaring 1920's and the depression 
of the early 1930's and the slow recovery of the late 
1930's just preceding the outbreak of war again. 
Much happened during those years in which used- 
machine-tool dealers were involved. The change was 
made from belt-driven to motor-driven machine 
tools. And hydraulically-operated machine tools 
came into use. These changes stimulated activities 
on the part of dealers. At first, for instance, there 
was a considerable amount of business in buying 
gear mechanisms and motor drives for belt-driven 
machines. But one of the more important reasons for 
keeping up sales was the advent of carbide tools— 
and that in turn meant higher spindle speeds, higher 
horsepower and heavier machines 

World War II had a profound effect on the used- 
1939, the British and 


machine-tool business. In 
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YEARS IN 


French purchasing missions, in desperate need of 
machine tools for war production, bought large 
quantities of reconditioned and rebuilt machines 
here and shipped them abroad. This action depleted 
stocks of used machine tools that were readily avail- 
able 

When the United States got into the war, never- 
theless, the used-machinery industry did a big job 
of locating all existing machines which possibly 
might be put to work on armament jobs. Older-type 
machines were located and rebuilt and modernized 
to be able to handle present-day requirements. Un- 
fortunately no figures have been compiled on the 
size of the program, but it had a significant effect 
upon production of war material. 


war surplus problems 


Price controls and allocations of machines were 
invoked during the war. Some dealers point out 
that the regulations were such that dealers often 
had little equipment to sell. When World War II 
ended, the government began disposing of the hun- 
dreds of thousands of machine tools built during 
the war with federal money. The liquidation of these 
stocks was the task of War Assets Administration 

One prominent dealer feels this way about what 
happened: “The liquidation helped the industry by 
providing a source from which to draw tools. And 
because the sale of used tools is in direct proportion 
to the available supply, sales naturally went up.” 

Another dealer, on the other hand, points out that 
“it was difficult for the dealer to sell machinery which 
the government was selling direct. It created a lull 
in our business until these tools were completely 
liquidated.” Still another dealer lauds the fact that 
“returning veterans and people with knowledge of 
the machine-tool field were in a position to start 
small businesses of their own, operating as sales 
agents for government-owned machinery on a com- 
mission basis. The good accomplished is apparent in 
the rise of the used-machine-tool business. Dollar 
volume since 1946 has practically doubled as a result 
of the birth of these new companies. Many of these 
firms have expanded to solid, substantial com- 
panies with rebuilding facilities and warehouses.’ 

Government policy also had the unfortunate effect 
of bringing into being “many opportunists who did 
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not know the front of a machine from the back.” 
Some of these people, who had no thought of remain- 
ing in the used-machine-too] business permanently, 
adopted policies which resulted in disappointing 
customers and harming the industry. But most of 


_them faded as surpluses were cleared out. 


Come Korea, and the used-machine-tool industry 
stepped in to help in the national emergency. The 
machine-tool industry was swamped with orders for 
new machine tools. To get started on defense con- 
tracts as soon as possible, defense manufacturers 
bought good used machine tools and, on the invita- 
tion of the armed services, dipped deeply into the 
national reserve of machine tools still left from 
World War II. In addition, civilian-goods makers, 
deprived by Washington decree of priorities in secur- 
ing new machine tools, turned to used machine tools 
to fill their immediate requirements. 

Although, the used-machine-tool business thrived 
One prominent dealer estimates that dealers as a 
whole had stocks on hand in excess of 30,000 ma- 
chines at the beginning of the Korean affair. Ma- 
chines from these stocks helped to break many 
bottlenecks; at least until new machine tools could 
be produced. 


rebuilt machines fill gaps 

There was a big demand for rebuilt machine tools 
The companies which had rebuilding facilities were 
inundated with orders. The Air Force, for one, asked 
rebuilders to take on a very heavy program of re- 
building Air Force reserve machines to be put into 
contractors’ hands. In some cases, dealers were able 
to find good used machine tools abroad and bring 
them back here and recondition them for installation 
in defense plants, thus expediting production. 

No description of the used-machine-tool industry 
would be complete without reference to the con- 
structive work done by the Machinery Dealers Na- 
tional Association, It was first set up in 1941 about 
the time the Office of Price Administration issued 
the first price controls covering used metalworking 
machine tools. Average membership during the past 
11 years has been more than 200 dealers. 

Like all industries during the blue eagle days of 
NRA in the early 1930's, the industrial-equipment 
industry organized an association of used-equipment 
dealers, including dealers in machine tools. The as- 
sociation expired with NRA. But for many years a 
small group of machine-tool dealers met for lunch 
periodically in Chicago, Detroit, and New York on 
an informal basis. Later a formal organization was 
created, known as the Midwestern Association of 
Used Machinery Dealers. It received its eharter from 
the State of Illinois on April 8, 1941. About one year 
later the name was changed, at the request of De- 
troit dealers, to the Machinery Dealers National As- 
sociation, 

During national emergencies, the Industry Affairs 
Committee of MDNA has worked closely with the 
government to help expedite defense production 
tooling’ programs. The association occasionally 
schedules a fall conference at a university to promote 
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an exchange of ideas among professors, business 
leaders and used machinery dealers. These confer- 
ences hereafter will be an annual affair 

The industry has tried twice to establish standards 
for rebuilding machine tools. MDNA first attempted 
it, but many problems prevented its adoption. More 
recently the American Rebuilders Association was 
established for the express purpose of setting up 
such standards. But it hit snags too and has ceased 
to function. The industry is hopeful, however, that 
obstacles will be overcome and practical standards 
adopted sooner or later. 


aims of the industry 

What the industry as an organized body is trying 
to do perhaps is best expressed in Article V of the 
By-Laws of MDNA outlining the purposes of the 
association. 

1. To consider and deal with inter-industry prob- 
lems common to the membership; to foster and pro- 
mote cooperative and coordinated action in ad- 
vancing the common needs of its members; to 
encourage honesty, good-will and ethics in the busi- 
ness usages of the industry in which the members 
are engaged; and to promote such other aetivities 
which shall be aimed to enable the industry to con- 
duct itself with better economy and efficiency. 

2. To establish mutual confidence among members, 
to encourage high standards of competition in the 
industry, and to cultivate mutual respect and good- 
fellowship 

3. To develop fair-trade practices for the industry 
and to encourage fairness and truth in advertising 
and selling methods. 

4. To cooperate with the United States govern- 
ment and its agencies in the conversion period and 
to assist by every possible means in the establish- 
ment of a permanent peace. 

5. To provide a clearing house for the exchange of 
ideas, suggestions and recommendations through 
which the greatest public service may be rendered 
by the industry. 

6. To engage in lawful activities which will en- 
hance the efficient and economic progress of the in- 
dustry and which will apprise the public and the 
members of its scope and character. 

The future of the used-machine-tool industry is 
more solid than ever before. Its help in three na- 
tional crises and its work in between these 
emergencies have entitled it to high standing. It 
can be said truthfully that it is the parent industry 
of a large percentage of America’s metalworking 
industries. It provided the first machines at the be- 
ginning of the history of countless metalworking 
companies. It has made customers over a period of 
years for new machine tools. 

In its reconditioning and rebuilding operations, in 
its warehouse facilities, in its knowledge of the re- 
quirements of its customers, in the technical skill 
of its representatives, the used-machine-tool in- 
dustry is in a stronger position than ever before. It 
faces the next decade of metalworking expansion 
with confidence and free from fear. 
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When you think of machinery that will last . . . think 
of O’Brien first . . . for you are assured the best ma- 
chinery you can buy! Indeed, it is so superior that 
O’Brien guarantees each and every piece! 

O’Brien’s guarantee assures you precision perform- 
ance, economical operation, and long life. For more 
than 37 years O’Brien has faithfully upheld the highest 
standards of business practice, employing modern tech- 
niques, experienced craftsmen and the latest shop equip- 
ment to provide you with top quality, new, rebuilt and 
reconditioned machinery. 

O’Brien’s facilities include over 100,000 sq. ft. of fully 
equipped shops and warehousing space. O’Brien Dis- 
tribution & Service facilities extend from coast to coast 
so regardless of where an O’Brien shipment goes you 
are assured of prompt dependable service. 


NEW and REBUILT 


Metal Working Machinery 


Lathes 

Shapers 

Milling Machines 
Grinders 

Planers 

Boring Mills 
Drill Presses 
Pipe Machines 
Punches 

Shears 

Welders 

Presses 

Forging Equipment 


Power Plant Equipment 


Turbo-Generators 
Engine Generators 
Boilers 

Diesel Engines 
Blowers 

Motor Generator Sets 
Electric Motors 

Air Compressors 
Pumps 

Heaters 

Complete Power Plants 


Manufacturers-Distributors 
Red Line Industrial Products 


Transformers 

Air Compressors 

Blowers 

Boilers 

Generator Sets 
Diese! & Turbo 
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Machine Tools 
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SEARCHLIGHT SECTION 


RELIABILITY has been earned 


Robert G Wigglesworth 


BORING MILLS 


No 0 G&L Horizontal Boring, Drilling and Milling 
Machine 

Nos 31 & 32 Lucas Horizontal Boring, Drilling and 
Milling Machine 

6” Bullard Vertical Turret Lathe 

100° Betts Vertical Boring Mill 


ORILLS 


39 Cincinnats Bickford High Speed Radial ‘4! 

32° Cncinnot, Bickford Upright Drill 

No £5 Netco Multple Spindle Drill Hyd table “42 
No 425 Baker 55 Heavy Duty Drill 

No 2MS Leland Gifford 4-spindle Drill 


WIGGLESWORTH 


INDUSTRIAL CORPORATION 


Kirkland 7-5242 ° 


201 Bent Street ° 


WIGGLESWORTH OF 3 


The Wigglesworth Industrial Corporation of Cambridge, Mass., is 
owned and operated by Albert G. and Robert G. Wigglesworth, 
sons of one of the early leaders in the machine tool rebuilding 
industry — Albert W. Wigglesworth. They are carrying on the 
Wigglesworth tradition of fine workmanship and superior service 
which has come to mean so much to informed buyers of rebuilt 
machinery. 


Model MM-5 US Multi-Miller 
GEAR EQUIPMENT No. 2 B&S PI. Light Type Miller 

Nos 64 72 & 725A Fellows High Speed Gear No. 2M Cincinnati Vertical Millers, 1941 

Shapers 18” Cincinnati Mtg. Knee Type Milling Mochines 
No. 12 Fellows Gear Shaver, 1943 41136" P&W Model C Thread Miller 
No 36BM Gould & Eberhardt Gear Rougher 36°'x36''x16' Ingersoll Planer Type Mill.ng Mechine 

~3 heads 

36‘'x36''x12' Ingersoll Planer Type Milling Machine 

—3 heads, Late 


GRINDERS 
No. 5 B&S 3°'x12" Plain Grinder 
Cincinnati Plain Hyd. Cyl —Filmatic 
‘ Landis Type C Plain Grinder 
* Norton Vertical Spindle Surtace Grinder 
10°'n24" Landis Universal Grinder 
10°'x72" Landis Type C Hyd. Pi. Grinder—'42 
No 104 Rivett internal-External Grinder 
No 73 Heald Internal Centeriess Grinders 
No 172 Heald Internal Grinder 


AUTO LATHES & TURRETS 


No. 2 B&S Wire Feed Hand Screw Machine 

No. 2 W&S Geared Friction Hd Turret Lothe 
No. 3 B&O Rom Type Universal Turret Lathe 
No. 3 J&L Ram Type Universo! Turret Lothe 
No. 1H5 Libby Heavy Duty Turret Lathe 

No. IL Gisholt Seddle Type Turret Lathe, 1942 
Nos. 4D & 65 Potter & Johnston Auto Lathes 


LATHES 

Monarch Toolmakers’ Lathe 
14''x6' Hendey Model ECM MD. Engine Lathe 
16°'x39"' Lodge & Shipley Toolroom Lothe, ‘4! 
20°'x10° Lodge & Shipley Selective Geares Head 
ce LeBlond Hd Engine Lathe, “42 
30x16’ bed American ‘High Duty” Geared Head 6" P&W Upright Shaving Machine 
36x19 bed American Hd Lethe 24''x24''x6' Gray Double Housing Planer, ‘4! 
42°'x15' Americon Geared Head Lathe 38" Morton Draw Cut Shapers, 1945 
42''x25' cc American “Super Productive’ GH Lathe 

two carriages 


MISCELLANEOUS 


15° Betts Vertical Slotter 
P&W 2-sp ndle Reaming Mach ne 
4° Taylor & Fenn Spline Miller 


MILLERS 
Nos 0-8 Cine. nnati Plain and Vertical Milling Mo 
chines 
Nos 1-8 & 1-14 Kent Owens MD. Production 
Millers 


Cambridge 41, Mass. 
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WIGGLESWORTH OF 


CLEVELAND 


The T. R. Wigglesworth Machinery Company of Cleveland was 
founded 15 years ago by T. R. Wigglesworth, son of the famous 
“Father of Machine Tool Rebuilding,” Albert W. Wigglesworth. 
Tom is practicing the business principles established by the founder 
of the family’s tradition. For more than half a century, the name 
of Wigglesworth has meant good workmanship and complete 


satisfaction. 


AUTOMATICS 


2°’ 4 spdie Cone, lote, 

4 spdie Cone equipped 

Gridley, 4 

24 New Britain, 4 spdie 

1-1 16" Cleveland Model 8 sgie spcle 


BORING MILLS 
Niles wheel borer & cut-off, 1930 
42° Buliord New E:a, ra: & side head 
60° Bullord, 2 rail heads, oll pt 
240 Landis, 4° bor, floor type 


DRILLS 
Boker production, swing 
No. 24 Footburt, 3 spdle SSmqT 
32 Detroit, 5 spdie., horiz 
22 Allen, 4 spdie., 8° overhang 
Allen, 6 spdie., 8’ overhang 
Lelend Gifford, 26", hyd 
23 Allen, Model CPF, 24 MT. pt 
Type 14 Natco, 12 spdies. inline 
Model 42-30 Bodine, 12 sta. drill & tapper 
36°" Snyder single, 75 M.1., sliding h ad 
4° Western radial, enclosed head, =4 T 
212 Minster box column, [5 M 
6° 17" Carlton, 1942, variable DC motor 


FURNACES 
2 ton Whiting steel converter, late 
Model 24-242 Lithdraw head treat 
Model SP Juthe, gas, 1000°F 
Surface Combustion rotary shell nosing 


233 Excello ext. groove grinder, late 

No. 73 Heald Internal, 10°’ spdle. hole 
No. 73 Heald internal Centerless, late 
14x36" Norton type C, cyl., lete 

25 B & S cylindrical, 3 x 12°’, late 
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ZTORA Rogers knife grinder, 76" biode 
Vliver sgie pont tool grinder, late 
Model 1311 P & W contour cutter 

P & W deep hole drill grinder, 55° 
208-26 Besly sgie spdle. wet 


GEAR MACHINERY 


Fellows Model 61A shaper, rebuilt 
Fellows Model 7A shaper, spur 
6" Gieason straight bevel generator 


LATHES 


42x25" American, 2 carriages, late 
14x00 South Bend, taper, sate 
24x10" Reed-Prentice, taper 

27 ‘x16 Niles, taper, tate 

2/ Betts Bridgetord, taper, late 
2/ x: 5° Betts Bridgetord, late 

47 ‘x13 LeBlond, taper, late 

American, High Duty, bh 
46°'x35° LeBlond, two carriages, late 
33° Niles vertical wheel lerae, 1930 
48° Nites vertical wheel lathe, 1¥30 
G.shoit Simplimetic, platen type, 24°" swing 
Hcpourn shell lothe, sete type 


TURRET LATHES 


Simmons Miciospeed, bor teed, late 
32 Simmons Microspeed, aw chuck, loie 
W &S Timken, 232/317 

#3 Morey Universal, oir chuck, 1943 


MILLS 


1.14 Kent Owens Production, late 

#1528 K & T plain horiz., doie. overarm, rebuilt 
briggs production, hyd, 8x30", late 

10C Van Norman contour mill 

84x72''x14' NBP sled mill, 2 rail heads 


50 ton Henry & Wright d.cing 

12 Zeh & Hahnemann power percussion, 150 ton 
78) 2 Bliss 5.s., sgle. crank, 330 ton 

357 toledo s.s., sgle. crank, 161 ton 

4 Toledo OBI, 25 ton, 2” stroke 

#2! Niegora OBI, 45 ton, 2' 2" stroke 


SEARCHLIGHT SECTION 


Machine Tools 


T. R. Wigglesworth 


EG-52 Ferracute 150 ton Kauckle Joint 
Luces 50 ton straightening, 24')"' stroke 
8 oz Federal plastic injection 


PLANERS 
30x30x8' Gray dble 2 rail heads 
30x30°'n17" Cleve openside, late 
48 x14°D & H dbie bsg, 4 heads 


48x48°'x20' Cinn dble. 4 heads 
36x36x12' Cinn. dble. hsg., 3 heads 
84x84''x24' Groy Max. Service, late 


THREADERS 


50 Excello Precision, 28x68", lote 
G-185 J & L Internal grinder, 
LT6x36" Lees Bradner mill, lote 
Model 40 Lees Bradner mill, chuck, lote 
No. 2 Delzen grinder, od. cap., 
Automatic Mchy miller, 13" late 
6x80" P & W miller 
8x16" Hanson- Whitney miller, Universal 
Lendis 2 spdie. threader, lead screw 
Landis bolt threader, type SLSX 


TAPPERS 
WES, 80 to 10 threed, letest 
Boush radial * cap., late 
Haskins type 16” cop., late 


jaskims type |-ND, 3/16” cop late 
Cleveland Model EO, cop, lete 


WELDERS 


50 KVA Federal spot, type PA-1-16 

75 KVA Federal spot, type PA-1-18 

250 KVA Thomson Gibbs press projection 
590 amp. G. E. arc, transformer type 
400 amp. Hobart arc, motor generator 


MISCELLANEOUS 


AIR COMPRESSOR: 650 cfm Sulliven, WJ} 
SHAPER: 25° Smith & Mills, V rom 

BULLDOZER: 22 Ajax, 20 ton 

SANDER: Porter Cable BGS, wet or dry 
HAMMERS: 40002 Ezie steam C frome, late 
LAPPER: Gardner 86-30" vert. spdle 

SAW: 218 Marvel hyd 18x18", lote 
KEYSEATER: No. 6-38 Mitts & Merrill, 4” 
BROACHES: 4XA Ojlgear horiz. 22 ton 64°’ stro 


T. R. WIGGLESWORTH 


MACHINERY COMPANY 


1725 Superior Ave., SUperior 1-8727 


Cleveland 14, Ohio 
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SEARCHLIGHT SECTION 
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Constitution of the 
MACHINERY DEALERS NATIONAL ASSOCIATION 


PURPOSES 
IT BEING THE CONSIDERED OPINION of the Dealers in Used Metal Working Machinery that 
increasingly complex problems in common, and that by the intelligent coordination of 


ined efforts they can more efficiently and purposefully achieve the following desirable 


they have 
thetr 
conditions 


ablishment and encouragement of mutual confidence and high standards of competition 
among Dealers, with the resulting mutual respect and good fellowship 
Consideration and solution of intra-industry problems common to Dealers, and promotion of 
activities as may enable the industry to conduct itself with greater economy, effi- 
and prestige 
Development and improvement of fair trade practices and creation of a clearing house fot 
the exchange public service may be rendered by the 
industry 


ich other 


of ideas through which the greater 


(d) Cooperation wi the Government Agencies 


THEREFORE this MACHINERY DEALERS NATIONAL ASSOCIATION shall function in accord 
ance with this Constitution and the by-laws adopted thereunder 
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HERO 

MODEL 4P Plain Horizontol Milling 
Machine Table size 30°41 9'4 Lon 
gitudinal table traverse 20 2 HP 
motor drive 
§ MODEL 4U Universal Horizonte! Mil! 
ing Machine Table size 30° 9'4 

Longitudinal table traverse 20 2 
HP motor drive 


MEETS YOUR REQUIREMENTS FOR THE 
FINEST IN MACHINE TOOLS 


S. A. B.C. A. 


MODEL JRC2 Vertical Milling Machine 
with Swivel Head ond Swivel Table 
Table size 30° 1 9'2"'. Motor drive 


MOREY brings you these world famous milling 
machines from Europe's leading manufacturers 
. . . Prompt deliveries without priority! 

Powerful, accurate new production and tool- 
room equipment — Plain and Universal types, 
sf rt Horizontal or Vertical. They are extremely flexible 
machines designed and built for heavy duty . . 
And backed by MOREY, builders, rebuilders and 


distributors of machine tools for over 40 years. 


JASPAR 
MODEL 2CR Universal Horizontal! 
Milling Machine Table size 
B44". HP motor drive 
MODEL 3CS Universal Horizonto!l 
Milling Machine. Power rapid tro 
verse. Table size 49° 2 13°. 6 HP 
motor drive 
MODEL 3CR Universo! Horizontal 
Milling Machine. Table size 52” 
12°. 5 HP motor drive 


PEGARD 
HORIZONTAL BORING MILL 
MODEL U-80 Spindle dia 3's Table dim 33" 
49 Mox dist. spindle to toble 37-7 16 Toble travel 
Long 5! Tramsv. Spindle speeds (18 10-1600 
RPM Motor drive 


MODEL U-100 Spindle dio 

3-15 16". 26 M. T. Table 
47°" x71". Table travel 
Longi.: 63 cross: 63 Dist 
spindle to table: max 
Spindle speeds 18) 17-1400 
RPM. Motor drive 


MODEL 3MCB Universal Horizon- 
tal Milling Mochine. Table size 
525, 212". Power rapid traverse, 
6 HP motor drive 


HURE 
MODEL 73 Universol 
Milling Mochine; swiv- 
eling Universal Milling 
Head. Power Rapid 
Traverse. Toble size 
57-3/32" = 12-1368", 
> HP motor drive. 
MODEL 74 Universal 
Milling Mechine; swiv- 
ehng universot milling 
heed. Table size 
64-15. 16" = 13%, Power 


heed type. 

64" 
Power ® Troverse. 
EP motor drive 


MODEL SV-4¢ Heed Milling 
Mochine, swivel Reed Table size 
MODEL SH-4d Horizental Mi 

chine. Table size 24-19/32" 17%". 
1!) HP motor drive 


j MOREY 
= 
- 
: | 1 a 
CO. foc. 410 BROOME ST.» NEW YORK 13, N.Y. 


WORLD famous 


Presses 


Only & handful of the top quality presses from one of 
Europe's leading manufacturers! We're ready to meet your 
requirements with this ruggedly built equipment of the 
most modern design. 


CHECK THE FEATURES OF THESE 
RASKIN PRESSES 
© Fully seasoned high tensile castings. 


© Crankshafts of nickel-chrome Molybdenum steel 


PROMPT DELIVERY 
WITHOUT PRIORITY 


with a 126,000 Ib. tensile and 16°, elongation. 
Extra long gibs for longer die life. 


SO-TON Horn Press with 
adjustable and swivel tobl: 
From 20 to 120 tons 


Protected from overload by shear pins in the 
clutch. 


MISCELLANEOUS MACHINE TOOLS 


AJAX 
RADIAL DRILLING MACHINE 


46" arm « 13” column. Drilling 
cop 244 mild steel, 3 cast 
iron. MT. Spindle speeds (8 

60-1100 RPM. Motor drive 


HAHN & KOLB 
MODEL GM2o Pedestal type Pantograph 
Engraving Machine 2 dim wkg table 
17 12" Panto movement Longit 
12 trans Spindle speeds (6 
2800-15,000 RPM. Motor drive 
MODEL GMO Pantograph Engraving 
Machine Bench = type Not illus 
trated. Panto ratio |-2 to 1-8 Whkg 
table size 8 14. Spindle speeds (4 
$000 12.000 Motor drive 


HOMMEL 
Mult: purpose lathes for turning, mill 
ng, drilling and jig boring. Motor 
drive 


MACHINERY CO., 


| 
wer 
4 
From 6 to 110 ton 
a 
4 
= 
Press freer 125. te (000 
4 
410 BROOME ST. NEW YORK 13, N.Y 
; 
VG 


Gap Lothe 
&-1000 


AGRI bearmng. Hordened and chee! bed 

20 12° « 30 12° x40" centers 


Geared head. anti-friction beoring, quick 
MUELLER change geor, Precision Engine Lothes. Spindle These mochines ore steel 
19° « 40° centers. Production Lothe Spindi speeds: 60-1800 RPM. Motor drive bedways os extres, , 
speeds: 250-1500 RPM. Motor drive 
19° « 40 centers. Production Lathe Hy 
draoulic Tracer controlied. Spindle speeds 250 DISTRIBUTORS OF: 
1500 RPM. Motor drive BORING MILLS: PEGARD + ALFING 
24" 30” centers. “Electromatic’ Production MILLING MACHINES: JASPAR 
Lothe. Spindie speeds (intinitely variable 50 
750 RPM. CONSTANT CUTTING SPEED. Motor 
drive Also available with transverse Copy mond 
ing Attachment RADIAL DRILLS: GSP. + AJAX 
24° « 60" centers. Production Lathe, Hydraulic IRONWORKER (Universal): 
Tracer controlled’ Spindle speeds 50. 56( WORMSER 
RPM. Motor drive PRESSES: RASKIN 


LATHES: KERN + MUELLER 
HAHN & KOLB + PEGARD 
AGRI + MINDIALE 
SOMUA 
GRINDING MACHINES: ABA 
HARTEX +* HAHN & KOLB 
SCREW MACHINES: Buw 
HAHN & KOLB 
MULTI-PURPOSE MACHINE: 
HOMMEL 


We are also general representatives 
for HAHN & KOLB, who have ap- 
proximately 50 major machine tools 
and accessories. 


HAHN & 
MODEL LHD-O MHydrastic: 
Machine Lap ein wheel. dic. 
‘Mex.). 16°) Man Be- 
tween cast Won lapping wheets 
Motor drive 


16° 40 centers, Prec: 
sion, Geared head Engine 
Gap Lothe Spindle speeds 
48-1200 RPM. Motor drive 


ALFING MOREL WEE-O Universe! Too! G Cut- 


PRECISION BORING Grinder: Centers wing 10° diom- BONDYCOP 
HFD 1,900. Mox. stroke ster in length. Table Hydraulic copying equipment which 
25.59"; table size’ 37", 16". Motor drive. con be adopted to any lothe 


MUR CO., Inc. * 410 BROOME ST. NEW YORK 13, N. Y. 


| 
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1000 MACHINE TOOLS IN STOCK "a 


WORMSER HAHN & KOLB 
7.15 
as lhe MODEL RH-25 High Speed 


7/16" Precision Hand Screw Ma 
25 Punch 19 16 chine Manx cap. of bar 
Depth of throot Sheors plote ', work dia round, 6 
MODEL T-30) Punch holes im turret. Dia. hole 
Depth of throot 20 Shears plot Mex turning length 
Sheers angie squore cut and 244 81.1200 RPM 6 


round cut. Motor drive spindie speeds Motor drive 


GRINDERS—Piain Cyl. & Univ. 
BROWN G SHARPE No 5§ Plain Cy! lote 
CINCINNATI 14272" Model ER late 
LANDIS 4° « 12° Type plain, late type 
LANDIS 10° « 18", 10° « 36", 16° 2 36", Type C, PI 
LANDIS 30° « 220° Centers, plam, motor drive 

ON 10 Type C. ploin. motor drive 
NORTON 14° «50° and 10° 2120" Plan MOD 


BRYANT #3, 24 36° Internal, Hydr. Lote 
savant 16 ond =16-CP-16 Intermol, Mydr 
YANT Wo. 16 Internal, Hydraulic; tote 
BORING BRYANT No. 16 CP 16 Internol, Hydraulic; tote WALL MACHINES—Threed 
1S #40, 4 ber; £35, GLEASON No. 12 Too! Sharpeners, lote yle lanetory; late 
bor, floor type , HEALD No. 50 Interno!, Hydroulic, late type HT 12° « 36” and HT 12° « 54"; lote 
HEALD No. 72-A-3. “Gogemot’ late MOREY 12" 30°. centers; late 
BORING MILLS—Vertical HEALS No 12-A A Sizematic; late PRATT G WHITNEY 12 Model C; 
aT HEALD No A-5S Internal, tote 
"2 mo HEALD No. 72-A Gage matic’. motor drive PLANERS 
ARD G 16" 6 spindle. “A” Mult)-ou- matic WEALD 75A, special internal lote type BETTS 108" x 84 « 44’; 4 heods 
IS 53° ond 100°, 2 swivel heads, M.D HEALD No. 78 interno! Centeriess, M.D P.R.T.; Box Table; motor drive 
VAN NORMAN No. 666 Cronkshoft Regrind, lote GRA 6" 36 10° 4 heads MM 
4 VAN NORMAN No. 639 Osciliating type Rod.us, G HARVEY 48° 48" « 16’; lote 
D 14 gouge 60" Prew Broke LIBERTY 144” x 76” x 48° adj. voriable openside; Box 
Table; 4 heads; P.R.T.; motor drive 
0 16 gouge Foot Shear, NEW GRINDERS—Surface NILES 48” x 48” x 12’ Double Housing; late 
0 20 gouge Power Sq. Shear; NEW ARTER 8” Rotary, motor drive NILES 60° 1 60x12’ 3 head, PRT. M.D 
gouge Power Sq. Shear) NEW BILLITER KLUNZ 48° « 196° Way Grinder, NILES 72° 72" x 30’; 4 heads; Rapid Traverse; M.D 
' 16 gauge Power Sq. Shear; NEW HEALD No. 22. rotary 12" Chuck, M.D. late NILES 108” x 84° x 42° 4 heads; Rapid Traverse; Box 
14 gouge Power Sq. Shear, NEW PRATT G WHITNEY 14” 36" Model 8; lote Tedle; D.C. motor drive 
14 gouge Power Sq. Shear) NEW THOMPSON 2V Special, late type . 
| Sq. Sheer; NEW SAWS 
HEADERS & UPSETTERS 
Billet Breaker lote type CAMPBELL No. 40! Abrasive Cut Off, lote type 
S BENNIE No. & Univ tronworker lote type ACME 2”, Model XN, late type ESPEN LUCAS No. 670-30" capacity Hydr.; lote 
RA Ne 116 Squering Shears, lote type AJAX 3%" Upsetter, motor drive : GROB OS-20 Metal Band Sow and Filer; M.D.; late 
WORK No. §, a” rotary, lote type MO MANVILLE No. 1A, 2, 3, DSOD, M.D. 
WORK No. 6. 1” capacity, motor driv: WATERBURY FARREL No. 11, DSSD, motor drive SCREW MACHINES—Automatic 
CLEVELAND 3', Model A; lote type 
BROACHES LATHES, ENGINE & MFG. GYROMATIC Model 40; 159", 6-spindle; late 
INNAT! 1.30 Duplex Vertical Hyd AMERICAN 36° 33” ared; heavy M.D 
IAL VGI-10-48 Vertical Hydraulic. lote DENHAM 16° x48", 12° $4", 16" x 72” Center, Gop SHAPERS-SLOTTERS 
GRAHAM 2s centers DILL 18° Slotter; motor drive 
DRILLS—Miscellaneous HENDEY 12” « 54” centers, belted motor drive LYND FARQUHAR 26” Openside; motor drive 
No 3, Boll Bearing, motor drive 3G L “Fay” 20" 25” Automatic; lote NEWTON Siotter; motor drive 
ES No 420 Deep Hole; tote LeBLOND 16" « 36° centers; Auto; Timken; lote PRATT G WHITNEY 6: vert; M-1251 10” vert. M.D. 
£5 H.3 Mydroulic; Inverted, lote LeBLOND Model 7ACL Crankshaft; motor drive ROCKFORD 20° Vertical, Heavy Duty; lote 
£5 H.2 Hydraulic, motor drive; lot« LEHMANN 16° « 30° centers, Hydrotrol, lote ty 
ES 20° 4-spindie; Come! Back; lot« LEHMANN 25” « 96" center; TIMKEN: PRESSES 
No. 42-20 multi-universal; dio! feed LODGE G SHIPLEY No. 5—24” and 96” centers BESCO Model 2!, O.8.1., 40-ton; NEW 
late type DUOMATIC; Timken; BESCO No. 18. 10-ton, 0.8.1. NEW 
D No. 2 2-spindle; diam LODGE G SHIPLEY 30", 16" x30", 24” x 96” BESCO £-B-3 28-ton; back flywheel; NEW 
IRE, 6 spindle type, M.D centers BESCO E-B-2 bock flywheel; NEW 
6-spindie Multiple Hole-Hog, diom LoSWING 4° « 60", « 24", « 108"; lote BESCO 40-ton; back flywheel; NEW 
14 Multiple, Rect. Hd PRT MO MONARCH 14" « 42" centers Magnaomatic Auto BIRDSBORO 325-ton Vertical Hydraulic; late 
matic; TIMKEN: motor drive; late BLISS No 410A toggle drawing; tie rod; steel gear 
RADIAL DRILLS NILES 36" x 46° Boring; single end; “Time-Sover BLISS No. 3', eared toggle, double acting 
CINCINNATI! BICKFORD 6° orm, 15" col MO TIMKEN; motor drive; lote BLISS No. 6 34° 95” bed. 2% 
PORTER-McLEOD 16" x8’; 16° x6"; NEW stroke: 60 SPM 
GEAR CUTTING EQUIPMENT PRATT G WHITNEY 16” x 30” centers, late type GLEASON 15° Quenching; Hydraulic, M.0 
BILGRAM 6” and 16” Bevel Gear Cutter, “0 REED PRENTICE 14” x 54” centers, late type HANNIFIN, 6 and 16-ton, Hydraulic, late types 
BROWN G SHARPE No. 6-72" Auto. Geor Cutter SPRINGFIELD 16” x 30” centers; Timken; late type NATIONAL No. 5 #.S. Maxipres (forging) 
CROSS No. | and No. 40 Tooth Rounder M0 SUNSTRAND 10" x 60" automatic Lathe SHORE, 500-ton Hydr. Flanging & Forcing 5 
CROSS No 45, Tooth Gear Chomfering Mochine SWIFT 16"x 72", 20° x 120” centers TOLEDO No. 93 Stroight Side 113-tom;, 33” x 104" 
DETROIT type GG-35 Gear Grinder, ipte type 2” stroke; 70 SPM 
4 enveloping Geor GEN, lote LATHES—Turret WATERBURY FARREL No. 9, 125-ton, str. side, lote 
13, LS, Lepper M.D., lote GISHOLT No. IL, M.D. late type 
4 ond No. 6 Tester, late MAGDENBERG MWF-8G-250 Univ. table type. M0 MISCELLANEOUS 
6 Revacycte, lote type MOREY No 2 Rom type; TIMKEN; lote BAKER No. 5 Keyseater; motor drive 
Straight Bevel Gen. late WARNER G SWASEY, 4-A Timken bearings, BARNES No. 172, 214 Honing; M.D.; Hydr. lote 
1b Sen | BAUSH No. ! Radiol Tapper; lote 
Spiral Bevel Cutter Gray No |! Oil Groover; motor drive; late 
14 Hypoid Brinder, late MILLING MACHINES—Pioin & Univ. x Plate Bend; rolls; M.D 
“ Sus Gost Tester and Lopper MO BROWN G SHARPE No. 28 Standard Timken, MO LANDIS 2” Double Spindle Threoders tb 
’ 96" Bevel Geor Ploners CINCINNAT! 4 48, 4-spindle; Tracer; lote LeBLOND No. 2 Barrel Lapper; motor drive; lote 
Generotor; 0 KEMPSMITH No 2, Timken Bearing, univ motor drive LeBLOND No. 2 Barrel Rifling Machine 
MICHIGAN 862A Geor Finisher 24° cap ote typ« RICHMOND No 2. light, late type MANVILLE No 3 Bolt Head Trimmer, motor drive 
PRATT G@ WHITNEY 10° Gear Grinder, lot: ROCKFORD No 3 Rigid Mill, motor drive MANVILLE No. 1, 2C, Screw Slotters, motor drive 
STARR No 2, Table 13” "55", late type MANVILLE 3C Thread Roller, motor drive 
GEAR SAUNDERS 8-18" Pipe Mochine; M.D 
BARBER COLMAN We 2 mo MILLING MACHINES—MFG. SCHRANER, Model A, Shaft Lapper, lote type 
BARBER COLMAN T GOULD G EBERHARDT 25 Continuous type. MO ULTRA LAP No. 10 Lapper, late type 
GOULD & EBERHARD 126, 18H ond 26H Une MO INGERSOLL 32% 24%) Plomer type 2 heads; MD US TOOL 810-8 Cutter Reliever; lote 
GOULD & EBERHARDT 368M 3-spindle ™ 0 INGERSOLL 30 245 12° Adj, Rol Slob, motor drive VAPOR BLAST 820 Liquid lote 
KOEFFER WM.11 Auto; bench type, lor: SUNDSTRAND No 3A Duplem 42° teed, MO WATERBURY FARREL No. 2 Nut be late type 
PFAUTER RS! maximum die. 30", lote TAYLOR G FENN Duplex Spline tote WEYBRIDGE Siitter; 36 x 22 gauge; 
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NOLL automatics 


Acme-Gridley 6-Spindle Model R-6, 1'4"' (Lote 

Cleveland $.S. 1-116" Model 8 (Latest 

Cone 4-Spindie 12" Vertical Cut-Off (Latest) 

Foote-Burt 5S. 1%)" Vertical Cut-Off (Complete 
with bor equipment and collets) (Lotest) 


Goss & DeLeeuw 6 x 634" 

New Britain SS. 514" 3146 (Late) 

New Britain 216, 6-Sp. Chucker 2 Jow Chucks 
(Lete) 


NOLL sproacnes 


American 15 Ton 52° Stroke Horiz. Double Rock 
American 30 Ton 40” Stroke Verticol 

LoPointe 12' Ton 50° Stroke Horizontal 
Oilgear 6 Ton 36°’ Stroke Horizontal Mode! XB12 


NOLL soning 


Barnes Double End 16° Stroke 

Bullord 36” Vertical 1 Turret Swivel Head and | 
Ram Head 

Fisher 25-40-60 Horizontal (Lote) 

King 42” Vertical 2 Ram Heads (Swive! Type 


NOLL raviats 


Boker 3-Sp. Drill Head 10 HH Horiz. (1938 

Buffalo 3-Spindle 216 Sensitive Drill 

Foote-Burt 6-Spindle #2 M.T. Overhang (Lotest) 

Kingsbury Auxiliary Drill Heads 60°° Circular Base 
with Coolent 

Natco 22-Spindle (Late) 

Natco 2AL (Lote) 


NOLL Gear equipment 


Borber-Coleman 23 Serrator Gear Hobber 

Brown & Sharpe 23-26 Gear Cutter 

Brown & Sharpe 26-60 Gear Cutter 

Gleason 3-Sp. Straight Bevel Gear Rougher (Lote) 
Gleason 8°’ Straight Bevel Generator 

Gleason 12” Straight Bevel Gear Generator 
Gleason 15" Hypoid Generator 

Gleason 18° Combination Lapp’g & Test’g Machine 
Gould & Eberhardt 24’'x!2"' Gear Hobber 

Gould & Eberhardt 24-48 Gear Hobber 


DEPENDABLE REBUILT 


Distance between centers 55” 
Swing over carriage 1642" 
Swing over center bor 21'4" 
9 Feeds from .010 to 078 
Hole through spindle 235” 


Distance between centers 37” 
Swing over carriage 16'2" 
Swing over center bar 21'4" 
9 Feeds from 010 to 078 
Hole through spindle 25s" 


NOLL Grinoers 


Abrasive 8°'x24" Surf. Gr. 234 Vert. Spindle 

Arter 16" Rotary Surface (Late 

Bryant 212 Flange Type Work Spindle 

Bryant Internal Grinder Model 16F28 (Late) 

Cincinnati 22 Centeriess (not filmatic) 

Cincinnati Valve Seat Grinders (21 Chucking 
Grinders) (Lote) 

Heald 12 Rotary #22 Surface (Lote) 

Heald 250 Cylinder Grinder 

Heald Sizematic Internal 

Jones & Lamson 8x48" Aut. Thread Gr. (Lote 

Landis 24H Plain Hydraulic 4°x12" (Lote 

Landis 6''x20" Plain Hydraulic Type “A” 

Landis 30°'x72'' Hydraulic Type (Lote 

Lobdell 30°'x160" Roll Grinder Model 3GH 

Norton 10°'x18", 45° Anguler Gr. (Lote) 

Van Normen 2673 Radius Grinder (Latest 


NOLL tatnes 


Acme Turret Flot Type Univ. 3'9° Hole in Spindle 
26" Swing 

Acme Hollow Hex 234" Hole in Sp. 21" Swing 

Denver 6.2, 2014" Swing Turret 

Foster Turret Fostermatic (Late) 

Gisholt Turret Capacity 

Gisholt Turret Z3AL Saddle Type 

Potter & Johnson Turret 240 (Latest 

American Engine 24” x 12° Hole in Sp. 2-1 16" 

Betts-Bridgeford, Engine 36" x 12° B.C 

Bridgeford 68" x 20° B.C. G.H. Engine Lathe 

Boye & Emmes 18” x 60" CC Engine Lothe 

Tovaglieri TMR 200 16” x 60° Engine Lathe NEW 

Lodge & Shipley 20° x 112° B.C. Engine Lothe 

Monarch 18° x 30°, 19° Swing 1!" Hole through 
Spindle 

Prentice 14° x 36 Cone Head T.A. Engine Lathe 

Coulter 16" x 30° Model “A” Threading Lothe 

Fay 20° x 55° Automatic (1945) 

Lipe 9 x 20” Carbo Lathe 

Lodge & Shipley 21" x 63", Duomatic 

Seneca Falls 5° x 24” Model Lo-Swing (1940) 

Seneca Falls 514° Model “LR”, Lo-Swing 

South Bend 28° Centers (1942) 

Sundstrand 8" x Stub Lethe 


MACHINE TOOLS 


20 x 55 FAY LATHE—Serial Number 83321 
COMPLETE WITH 20 HP MOTOR: 3 60 220-440 1800 


SPECIFICATIONS 


Size of spindle nose 11" 
Diameter tailstock ram 6” 
Front and rear cross slides 
Air operated tailstock 


20 x 37 FAY AUTOMATIC LATHE—Serial Number 83122 
COMPLETE WITH 30 HP MOTOR: 220-440 3 60/1800 


SPECIFICATIONS 


Size of spindle nose 11” 

Diameter tailstock ram 6” 
Front and rear cross slides 
Manual operated tailstock 


NOLL wuts 


Automatic 16° «x 20° Univ. Hob Thread Mill 
(Letest) 

Brown & Sharpe 23A Universal Horizontal 

Cincinnati 20-8 Horizontal (Lotest) 

Cincinnati Duplex 45-48, 60° Table Travel 

Hall Planetory Model Thread Mill (Latest) 

Ingersoll (28° x 33” Table) Horizontal Sicb Mi 

Ingersoll 36° Drum Type 36" Between Centers 

Lees-Brodner 240A Thread Mill (Latest) 

Pratt & Whitney Square Mill 


NOLL praners 


Betts Double Housing 84" x 60° (Lete) 
Detrick & Harvey 4° Open Side 


NOLL presses 


Bliss 56 Ton Punch Press 

Henry & Wright 50 Ton Dieing Press 2° Str 
(Lotest) 

Toledo 58 Ton 254 Straight Side 2%," Stroke 

Cleveland Plate Punch 


NOLL snarers 


Betts 18" Vertical Shaper 

Prott & Whitney 6° Vertical, Maximum Stroke 
644" (Letest) 

Smith & Mills 25 Square Ram 


NOLL wmiscettaneous 


Cochrane-Bly 255 Cold Sow (Lote) 

Hill & Jones 144” Bar tron Shear 11° Throet 

Baker Rauwling 40005 48° Forks 10° Lift Bottery 
Operated (Latest) 

Allis-Chalmers Furnace 10 KW Induction Heoter 
with Electronic controls (1946) 

Tocco Furnace 200 KW 2 Remote stotions Woter 
Cooled 


Fisher Groover #1 (Lote) ond Fisher 22 (Lotost 

Houde Vent Groover 

Nazel 4007 Pneumatic Forging Hammer 

Manville Header 250 Ton 45-50 Blanks per minute 

Micrometic Hone Horiz. hes adjustable head Co- 
pacity: Dic. to 1” —Length 1” to 6 

( 


Ajab Upsetter 3” 45 Strokes per minute 
Progressive Welder 75KVA (Lotest) 


WRITE, WIRE OR PHONE EXPRESS 1-0700 TODAY 


/ 
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SEARCHLIGHT SECTION 


STEP 1. Complete dismantling 
cs shown by the “In Process” view 
demonstrates the thoroughness of the 
reworking and rebuilding of Ernest, 
Holdeman & Collet, inc. by qualitied 
rebuilding personnel under the per- 
sonal guidance of experienced repair 
assembly, and manufacturing super 
visors 


STEP 2. Complete check on 


all parts removed from machines to 


BEFORE 


. Machines as taken from service or storage 
are procured for customer's job or project. 
| Late type machines are preferred and can 
be supplied by the customer or if you prefer 
procured by Ernest, Holdeman & Collet, 


: Inc. Use our staff of qualified buyers to ob- 


tain the best of the type of machine or tool 


for your job. 


MacHine—Resuitp>—ENG 


ERNEST, COLLET, INC. 
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SEARCHLIGHT SECTION 


replace all broken, worn of missing 
items. Coreful inspection of base or 
bed ccstings for alignment and oc 
curacy 


STEP Intelligent re-assem 

bly by assembiers, schooled in the Ps 

correct procedure of new machine ‘ 

practices and guided by instructions 

as issucd by the manufacturers of 

4 the particular item under process 

The results—a machine ready to "do the : 
job". Completely checked to new machine a 
accuracy—ready for use. The qualified q 
staff of engineers at Ernest, Holdeman & 3 
Collet, Inc. can by this time have the "spe- ae 
cial tools" ready to be mounted on the ma- : 
chine so that the "package unit" you 4 
receive is ready to go to work because the | 
job was tested on our floor under careful : 
supervision and at the production time as ae 
guaranteed at the outset of the project. ‘ 


EERING — SPECIAL Toots 
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Rebuilding Problems is Standard 
Practice at Botwinik 


‘s 
Machine Too! Rebuilders 


From one salesman to a staff of seven sales engi- 
neers — from a single small building to plant facilities 
that now occupy over 50,000 square feet of floor space 
— Botwinik Brothers of Mass., Inc. has expanded contin- 
vously to become “America’s Foremost Machine Tool 
Rebuilders”. A typical example of this was the complete 
reconditioning of 787 machines, vitally necessary to the 
production of one plant. Botwinik’s regular rebuilding 
operations continually help customers reach their pro- 
duction goals — on time — and at sizable savings. The 
illustrations on this page are further proof of the way 
Botwinik rebuilding skill helps others—how it can 
help you. 

Whether you need rebuilt machine tools, your 
present equipment repaired, or completely redesigned 
to new specifications, get in touch with our experienced, 
cooperative engineering staff. We will gladly send an 

Sellers 14° Vertical Boring Mill completely engineer to your plant at your request — without any 


rebuilt and enlarged in our Worcester shop. cost to you — or fly you to Worcester so you can see 
our facilities and equipment at firsthand. 


Put Botwinik’'s Half Century of Experience to 
Work On Your Machine Tool Requirements! 


Inspectors testing Putnam 60” Lathe for Farrel 32’ x 128” Roll Grinder completely 
straightness and concentricity. rebuilt and modernized in our Worcester shop. 


May we put your name on our mailing list to receive our current machine tool releases? 


3 SHERMAN ST. © WORCESTER 1, MASS. 


The plant that answers\1001_ machine ,toolproblemsyi 
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000 NN ELL... A Name Synonomous with 


QUALITY USED MACHINE TOOLS 


LATHES 


15x36” centers LeBLOND 12 Speed Head, 
taper attachment, AC—MD 

16"x54" centers AMERICAN 8 Speed, 
Geared Head, taper attachment, chucks 

18"x48" centers LODGE & SHIPLEY 12 
Speed, Geared Head, taper attachment 

18°x48" centers AMERICAN 8 Speed 
Geared Head, taper attachment, chucks 

19x96” centers LeBLOND, Geared Head, 
taper attachment, AC—MD 

24x84" centers BOYE & EMMES, Geored 
Head, 12 Speed, taper attachment, 
chucks 

24x96" centers REED PRENTICE, Geared 
Head, taper attachment, AC—MD 

25° /33\9"x96" centers MONARCH MOD 
EL “'N” Engine Lathe, new 1948 

27x78" centers MONARCH, 12 Speed 
Head, taper attachment, AC— 
M 


*28"x15' centers BERTRAM (Niles pat- 
terns) Timesover, 2 carriages, power 
rapid traverse, 1942 

36"x84" centers NILES Timesaver, taper 
attachment, power rapid traverse, 
chucks 


MILLING MACHINES 
No. 1 DOUGLAS Plain Horizontal, table 
8x32", No. 40 taper, in spindle, new 
1942 


No. 2 VAN NORMAN Plain Horizon 
tol, rapid traverse, AC motcr in 
base, new 1942 


No. 4 CINCINNATI Plain Horizontal, 15 
HP, AC—MD 

No. 5 CINCINNATI High Power, rectang 
ular overarm, 20 HP AC motor 

M-80 TAYLOR & FENN Duplex Splin> 
Mill 

No. 3-24 CINCINNATI Plain Hydromatic, 
AC—MD 

INGERSOLL Ploner Type Mill 
ing Machine, 2 side heads, | rail head, 
1937 

BORING MILLS 

36” BULLARD New Era Type (we have 
spiral ring gear im stcck and ccn con 
vert to spiral drive if desired) 


28x15’ centers BERTRAM Lathe (Niles patterns), 2 carriages 


NILES Heavy Duty, Geared Head, 
internal gear:d faceplate drive, rapid 
traverse, MD 

No. 6C POTTER & JOHNSON Semi-Auto- 
matic, chucker, oir chuck 

No. 2 WARNER & SWASEY Screw Ma- 
chine, Geared Head, bar feed, 1935 

No. 9 LeBLOND Automatic Lathes, MD 

No. 2B FOSTER Universal Saddle Type 
Turret Lathe, power rapid traverse, AC 


No. 3L GISHOLT Saddle Type Turret 
Lathe, 5-1/16" hole in spindle, bar 


feed, chucks, new 1943 


36” KING Vertical Turret Lathe, with 
turret head & side head, new 1948. 
Equal to new. 


GRINDERS 
No. 14 PRATT & WHITNEY Vertical 
Spindle Surface Grinder, AC—MD 
25A HEALD Rotary Surface Grinder, 24° 
chuck 
*16/40"x120" NORTON Gap Type Cy- 
lindrical Grinder, new 1940 


NORTON Hydraulic Surface 
Grinder, magnetic chuck, new 1942 


DRILLS 
ES NATCO Multiple Spindle, new 1940 
4.9" column AMERICAN, motor on arm 
4’-11" column FOSDICK, gear box on base 


5'.13" column CARLTON, AC motor 
on arm, 15 to 1500 RPM 


No. 314 BAKER, No. 5 Morse taper, 
power feeds 

No. 1-4 Spindle AVEY, 14” swing, No. 2 
Morse taper 

42° CINCINNATI BICKFORD Sliding 
Head Upright Drill Press, power feeds, 
AC—MD 

3 Spindle FOSDICK, No. 2 Morse taper, 
1 HP motor on each spindle, 1941 


SHAPERS 
10” PRATT & WHITNEY Vertical 
“11” VERNON, new 1941 
20” GOULD & EBERHARDT, AC—MD 
32” GOULD & EBERHARDT, AC—mD 
OHIO Dreadnought, heavy duty, 
AC—MD 


PRESSES 

No. 20 BLISS 0.B.1., 28 tons 

No. 6 TOLEDO 0.B.1., 75 tons 

75 Ton HENRY & WRIGHT High Speed 
Double Crank Dieing Press, double roll 
feed & scrap cutter 

100 Ton BERTRAM Hydraulic Wheel Press, 
72” between uprights, 8” diameter rom 

No. 314 BLISS, AC—MD 


MISCELLANEOUS 
\2" to 6” WILLIAMS Geared Head Pipe 


Machine, AC—MD 

*¥9Bx50" PRATT & WHITNEY Deep Hole 
Reaming Machine, 1941 

No. 249 BARNES Hone, MD 

No. 2 BAKER Keyseater, AC-—MD 

36” SAVAGE Nibbler 


LANDIS Double Head Boit 
Threader, with leadscrews, AC-—MD 


O'CONNELL MACHINERY COMPANY 


1695 GENESSEE STREET « 
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When your ship 
comes in... 


YOUR NEW | TOOLS 
WILL BE ON IT... 


direct from Europe’s 
SURPLUS MARKET 


TYPICAL OFFERINGS... 


IMMEDIATE 
DELIVERY 


CERUTI offers the ultimate in precision boring, flexibility and 


convenience to the operator due to excellence of workmanship, 


modern design and rigid construction. English measurements, 


scales, verniers, and gauges. Several machines now in operation 


in America’s largest corporations. Prompt deliveries—All sizes 


SIM NEW MODEL BERTHIEZ TYPE 9040 o 
TYPE T-4 PRODUC- The Berthiez Type 9040 Ma- 
TION LATHE chine with turning capacity ‘f 


These new type production 
lathes widely used in Amer- 
ica. Swing 17”. Distance be- 
tween centers 24” American 
standards, dials. 10 H.-P. mo- 
tor. Spindle speeds 45 to 2000 
Machine equipped with cool 
ant pump, American standord 
spindle nose, four way tool 
post, all hardened and ground 
geors running in oil. Immedi 
ate delivery. 


to 23 feet. One picture shows 
the sliding rotary table ex- 
tended, the other picture 
shows the table close to the 
column. This unique design 
gives our machine a greoter 
rigidity than that of any of 
the double upright mcchines 
Machine pictured available 
for October 1952 delivery. 


CWB MILLING, BORING AND DRILLING MACHINES 
These machines are in a class of their own. Noth speeds from 6 to 1000 RPM with high speed 
ing in the American market compares, The de spindles to 2500 RPM. Automatic positioning to 
sign is 10 years ahead of its time. Machines are 
monutactured in planer type, floor type, and 
with built-in rotary tables. Infinite feeds and touring can be applied. Good delivery. 


accuracies beyond belief. Three dimensional con- 


Some Territories Still Open For Good Agents. 
United States Importers For: Ceruti, Berthiez, CWB, 
and Sim Lathe. 


WRITE... WIRE... PHONE... TODAY 


INTERNATIONAL Merit Propucts Corp. 


405 LEXINGTON AVE. NEW YORK 17, N. Y. 
PHONE: MURRAY HILL 4-5443 
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Whether it’s a Locomotive 


Lathe Single Machine Tool 


or a Complete Plant "pasty The Industrial 


Equipment Division of Luria Brothers Co., Inc. 

with its Experience and Nationwide 
Facilities offers to Industry 
an unusual source of Equipment Needs 


and a Responsible Outlet adel for the sale 


LURIA BROTHERS AND COMPANY INC. 


LINCOLN-LIBERTY PAL 


of a 
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ee We solicit your inquiri 
oe your inquiries for the purchase or sal i 
pu sale of equipment 
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Look To Lucas For The Best 
In Rebuilt Machine Tools! 
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A Sound Bac kground 


48 YEARS SERVICE 


to the 


METAL WORKING INDUSTRY 


.¢ The Motch & Merryweather Company dates 
back to 1904, and its personnel has expanded 
with the growth of the metal working industry. 
Probably no other organization can offer a more 
complete service to users of machinery and ma- 
chine tools. Motch & Merryweather represents 
some 36 leading builders of machine tools for the 
industry—the company itself manufactures circu- 
lar sawing machines, special machine tools and 
cutting tools—and three years ago expanded its 
rebuilding facilities by building a new plant de- 
voted exclusively to this operation. 

Here is an organization with the engineering 
“know-how”, a skilled force of workmen, and a 
modern plant fully equipped with the most up-to- 
the-minute machinery which provides a three-fold 


& 
WERTRER, 


service to industry and guorantees satisfaction on 
all transactions. 

True, during the past year, our plant has been so 
fully engaged in defense work that we could not 
in justice to you invite inquiries on machines for 
immediate deliveries. However, we do have a 
limited number of good rebuilt machines available 
and as defense plans are realized will gladly 
serve you again with the same high quality ma- 
chines as we have in the past. 


Always 
find out 
first what 
Motch and 
Merryweather 
has to offer 


USED MACHINERY DIVISION 


1250 EAST 222™° STREET 
EUCLID 17 + OHIO 
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HILL-CLARKE 


fine machine tools 


Congratulations to 
American Machinist 


on their 75TH 
ANNIVERSARY 


At left is a reproduction of a March 1880 
issue of the American Machinist in which 
Hill-Clarke carried one of its early adver- 
tisements. 


Experience Counts 


For 85 years, since 1867, Hill-Clarke has 
been in the Machine tool business. And for 
the last 50 years, since 1902, has been Re- 
Manufacturing used machinery. 


HILL-CLARKE 
MACHINERY COMPANY 


651 WASHINGTON BOULEVARD, CHICAGO 6, ILL. PHONE CEntral 6-0500 
H.W. MONS, President @ W. L. DITFURTH, Vice President @ T. H. PRICE, Secretary 
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“WE DEPEND ON HILL-CLARKE’S RELIABILITY and 85 years’ experi- 
ence when buying used machine tools” says The Bridgewater Machine 
Co., a jobbing shop in Akron, Ohio. Purchased from Hill-Clarke is 
this 4A Warner & Swasey Universal Turret Lathe for cutting of 
center tube of aircraft Pylon Adapter. 


CUSTOMERS CONFIRM — YOU'RE ALWAYS SURE WHEN IT IS HILL- 
CLARKE; Economy—Quality of workmanship ore reason The Bover 
Bros. Company, machinery manufacturers, Springfield, Ohio, look 
first to Hill-Clarke for dependable used machine tools. Above, SUPT 
EDWARD A. ULLIMAN stands beside a 36" Lodge and Shipley Lothe 
purchased from Hill-Clarke. 
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Customers Confirm — 
YOU'RE ALWAYS 
SURE WITH 


HILL-CLARKE 


FINISH BORING TO + .0001 reports MARATHON ELECTRIC MANU- 
FACTURING CORPORATION with this 48 A Heald Boremotic pur- 
chased from Hill-Clarke, and used for finish boring bronze bearing 
in end 47 for ' Rei K.P. Electric Motor. This kind of accuracy PLUS 
and initial cost explains why Marathon 
Electric Her t. buying good, dependable machines from Hill-Clarke 
for 26 years. 


Customers Confirm — 
YOU'RE ALWAYS 
SURE WITH 


HILL-CLARKE 


46 YEARS OF DOING BUSINESS WITH BORG WARNER CORP. is best 
proof of Hill-Clarke’s reliability—dependability. Shown inspecting o 
tractor axle that’s been finish ground by oa Cincinnati Hydraulic 
Grinder purchased from Hill-Clorke are Dept. Supt. K. H. Mitchell 
ond General Supt. J. E. Hunt of Warner Automotive Parts Division 
of Borg Warner Corp 


Mi 
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Add years LIFE 


| 
| 


South bay of Hill Clarke Re-manufocturing plant 


WHAT WE MEAN BY RE-MANUFACTURING: To bring a machine back to its original state 


of usefulness every machine is: (1) Completely Disassembled, thoroughly cleaned, flat surfaces 
tested out with straight edges or surface plates. (2) Flat Surfaces Ground or Planed, and then 
hand scraped to precision surface plates. (3) Bearings, Bushings, Gears and other component 
parts replaced when necessary. (4) Exterior Refinished so that machine looks new. (5) Adjust- 
ments Made carefully under competent supervision. (6) Tested Under Power for both operation 


and accuracy before it leaves our plant so that you can be confident that it is ready to go to work 
when you get it. (7) Your Inspection is invited at any time. 


H. W. MONS, President 
W_ DITFURTH, Vice President 
T. H. PRICE, Secretary 
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your machine 


HILL-CLARKE 


: Good Re-building 
is not learned overnight 


It is the result of years of experience—the Hill- 
Clarke kind—50 years of rebuilding thousands 
of machine tools. Every job is a custom job by 
trained men of experience and with experi- 
enced supervision and administration. 


Customers confirm—YOU’RE ALWAYS SURE 


WITH HILL-CLARKE 


Borg & Beck 

Div. of Borg Warner Corp 

AC Spark Plug 

Div. General Motors Corp 

A. Victor 

Div Radio Corp of Amer 

Victor Chemical Works 

Indiona-Michigan Co 

G-neral American 
Transportat. on Corp 

Goodman Mfg. Co 

Kimberly Clark Corp 

Goss Printing Press Co 

New Jersey Zinc Co 

Aust n- Western Co 

The Budo Co 

Marion Power Shovel Co 

Roth Mfg Co 

Mail Tool Co 

Gardner-Denver Co 


General Electric Co 
Oakland, Calif 
Ft. Wayne, ind 
Decatur, Ind 


Modine Mfg Co 
B. F. Gump Co 
Brod Foote Gear Works 


International Horvester 
Melrose Park Works 
Tractor Works 
Farmall Works 


Western Electric Co 
Hawthorne Works 

Chain Belt Co 

Link-Belt Co 

Pershing Rd, Chicago Pit 

Stewart Die Casting 

Div. Stewart-Warner Corp 

Aircraft Geor 

Div. of Dana Corp 


Below is just a partial list of customers for 
whom Hill-Clarke rebuilds machine tools. 


Pratt & Whitney Aircroft 
Hotpoint, Inc 

C. A. Dunhom Co 
Maytag Co 

Combustion Engineering 
Superheater, Inc 

iMinois & Machine 
John Deere Harvester Co 
Chicago Screw Co 
Nooter Corp 

Fairbonks, Morse & Co 
Beech Aircraft Corp 
American Brake Shoe Co 
Ramapo Ajax Div 

Unit Drop Forge 

Div. of Fuller Mfg. Co 
ideal Roller & Mtg Co 
The National Supply Co 
Cleveland Pneumatic 
Tool Co 

Crane Co 


FACILITIES FOR BIG MACHINERY: Overheod traveling cranes cover 
every square foot of floor space in Hill-Clarke’s large plant thereby 


making it possible to handle big machine tools 


HILL-CLARKE CAN HANDLE any mochine tool that can be loaded onto 


o freight car 


MACHINERY COMPANY 
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Works Manager, R. 8. Colter. With the firm 
30 years and watchdog of Hill-Clarke high standards 


HILL-CLARKE is the 
oldest Re-builder in the nation 


Along with “know-how” and improve- 
ments of a modern plant, Hill-Clarke 
customers get the benefit of experience 
of a concern rebuilding machine tools 
for half a century. 


HILL-CLARKE MACHINERY COMPANY 


Re¥ ANI|FACTUREL 
v, INATED BY 


i 


651 WASHINGTON BOULEVARD, CHICAGO 6, ILL. 


PHONE CEntral 6-0500 
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PRODUCTION INCREASES 


LARGEST STOCK IN THIS AREA...EVERY MACHINE 


No. 700 Espen Lucas Duty 
ut-off Saw, new 


233 ABRASIVE Vertical Rotory Surfuce Grinder. 


AUTOMATICS 
Brown & Sharpe, MD 
Cleveland Model 2B i. Spdi 
Semi 22 8 & S Wire Feed screw 


BORING MILLS 
Bullard MD, VTL 
Bullord MD. VTL 
44" Niles Vert M.D Side Head 
Bullard M.D, 2 Heads 
Betts Vert, 2 heads 
Cinci-Vert, M.D. 2 heads 
Lucas Horiz, M.D 
Lucas Horiz 3° Bar, MD 
Giddings & L 232 Horiz. 3'," Bar 


COMPRESSORS 
Ingersoll Rand ER-1, 10 HP, MD 
15 HP. 10 HP, Gardncr-Denver, MD. New 
C-P 50 HP. MD, 10x10, 278 CFM 
Ing ER-1, 100 HP Syn. MD 


ORILLS 
3x9" Cincinncti-Bickford, Radial, MD 
American, Radial, MD 
5‘x13" Cincinnat:-Bickford, Radiol, MD 
6'x15" Cincinnati-Bickford, Radial, MD 
30" Walker Turner, Radal, MD. Late 
Fosdick 16°°, 5S Power Feed, MD 
22 Colburn HO 24MT, MD 
27121 Boker Auto, $$. Cam Operated 
Deep Hole, Avcy-Draulic 22, MD 
Deep Hole, Pratt Whitney =2 ‘oun Barre! 
Edjund 228, 2 22M 16 
446 Sp Avey 12 MTMO 
4 Sp Barnes HD. MD PF 
Cincinnati 21° with Tapping Attach MD 
Natco Multiple Spdle 212, S1MT,MD 
Natco Multiple Spdic. Type 17, 10 Sp. 21 MT 
Letand Gifford Drill Presses, SIMS, 1, 2,3, 4 
=2MS Buffalo Forge Drill Press, single spindle 
Bornes, 26° 5S. S24 M.T., 13 cap 
225 Foote-Burt Drill Press, $$ 24°, 25 MT 
214, 215, 216, 218 Buffalo Forge, M.D 


=16 BLANCHARD Vertical Rotary Surface 


Grinder, 25 H.P. Spindle Motor. 


GRINDERS 

Wilmarth Mormon Hand Surf, 
22 Cinc. Centeriess Thru Feed, M.D 
22 Imperia Univ. Tool & Cutter, New 

4G 4 Univ. Tool & Cutter, MD 
Disc. Besly 2205, 18" Dble End 
Heald Rotary 225, MD. 16" Cap 
Cylindrical, Norton 10’'x24"", M.D 
Brown & Sharpe 24 Univ. 12''x60" 
Thread, Jones & Lamson =TG-615. Late 
Heald 272A-3 Internal Size-Matic 
Pratt & Whitney 22°84" Vert. Surface 
Greenfield 212 int. Hydromatic, M.D 
Oliver Auto. M.D. Drilipointer. 
233 Abrasive Vert. Auto. Surface. M.D 
2222 Heald Horiz. Rotary Surface 
Diamond Snagging 10 HP 24°'n4'4 
Norton 6x18 Vert. Surface, Hyd Late 
260 & #70 Heald internal 
Landis Hyd. Cyl. late type, MD 
Setlers Type 1A Tool, 24° wheel 
37" Wheel Dia. Osterhoim Disc. 24” « 
Studer Type PSM, Profile, M.D., late 


DISC GRINDER 
Osterhoim 37°' Wheel Diometer Disc Grind- 
er. 40 HP. TEFC 3/60/440 spindle motor 
drive. capacity. 


LATHES 


Lo-Swing 8108", M.D, A.C. Rebuilt 
Porter-Cable 9’x15"° Geared Head Prod 
12‘'x18" Lipe Carbo, Late Type, M.D 
Hendey 12°°x5' QC Attach. MD 
LeBlond 14''x6’, Q.C 

Hendey 14°°x8' Q.C Attach, M.D 
Lodge & Shipley 16°'x6", Grd Hd 
American 16°'x6' Q.C.G., Grd Hd. M.D 
Lehmon 18°'x7' QC G, MD 

American 18''x10' QC. G., Grd. Hd 

South Bend 18 28''x8’ Gap Bed, M.D 
Hendey QC G., Taper M.D 
Reed-Prentice 20’'x10° Grd. Hd. M.D 
LeBlond 22’'x10' QC G, M.D 

Putnam 24 QC G, MD 

LeBlond QC G., Grd Had 

Lodge & Shipley 
McCabe 26 48°x18' Double Spindle Lathe 
Bridgetord 27"'x12’ Geared Head, M.D 
Bridgeford QC G, Grd. Hd 
Buffing Dble. End =VMTS5, Devine Bros 


TURRET LATHES 
2! Bardons & Oliver Electric Head 
22 Simmons Var: Drive 220 V 
24 Warner & Swasey Univ. I) 
=6 Worner & Swosey Grd Hd. Ram Type, Bar 
Feed, Motor in base 
22 Cinci. Acme Univ. Geared Head 
3A Warner & Swasey Univ. M.D 


OVER 2000 MACHINE 


FALK 
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WHEN 


/ 


USE 


GUARANTEED AS REPRESENTED 


MILLING MACHINES 
24 Burke Motor Driven, Late. M.D 
30 H Sundstrand Horiz, Hyd. 2 Sp. MD 
22 Pratt & Whitney Prod. Duplex, MO 
248 Brown & Sharpe Horiz MD 
14 Garvin Plain Horiz,, M.D 
OY Brown & Sharpe Piain Horiz, M.D 
228K & T Horiz, MO 
Cinc. Horiz, 23, 24, 25 High Power, MD 
=! Brown & Sharpe Piain Horiz, MD 
20-8 Cinc. Vert. Prod. Lote, M.D 
US. Tool 2MM-1-6, Auto. Prod 
20 Vernon Hand Mill, M.D. Lote 
2A Brown & Sharpe Horiz. Univ, MD 
IA Milw. Pl. Horiz., M.D 
Kempsmith 22 Horiz. Univ 
3 Cine. Univ. Horiz, M.D 
LeBlond 24 Horiz. Univ 
22 Vert, MD. Brown & Sharpe 
24 Cinci. Vertical Hi Power, MD 
25C Becker Vert. Die Sinker, MD 
22 Van Norman Duplex, M.D 


THREAD MILLERS 


Staybolt Lassiter Millholiond 
xl] Hanson-Whitney, Univ 

ints Pratt & Whitney No. 1105 

Lees-Brodner 240A Automatic 

Pian-O-Mill Planetary Form & Thread Sem: 
Automatic Milling Machine, Late 


POWER PRESSES 

Biss 2164 Open Bock, M.D 

Bliss [3A SS. Dble Grd. 45 tons, stroke 
36x26" Bed Areo 

Bliss-Consol:dated Straight Side Dble Crank 
45 toms, MD 

135 ton Clearing Single Crank 8°’ Str, Late 

70H Droke Hydraulic Arbor, New 

Bliss SS. Str. MD 

Federal BI. Grd. 2” Stro 

Bliss 18, 219, 220, 221, OBI 

Toledo 59'4 SS. 440 ton cap. 8” 

Waterbury Farrell H.gh Speed 60 i. aiw 

68C Bliss Double Action, 3 crank 

Chambersburg Wheel Press, 400 tons cap Hyd 

Lucas 15 tons Power Arbor M.D. 

268 Whitney Deep Thr. 24", foot. 

P2, P3 Ferracute M.D. Roll feed 


POWER PUNCHES 


246 Buffalo Forge Vert. Cap. MD 
R-41-P Wiedemann Turret, 14 stat. 24’’ thr 
Hecker Turret, 8 station, cap. 2'2" hole 
H & J 22 Sgle. End 24° Thr. 1° thru 1° 
H & J 25 Sgle end. 48" Thr. 2" thru I!» 


SAWS 
Wagner Cold Saw, 10°'x10" cop. MD 
Espen-Lucas Cold Sow, £700, 48" dia blade, MD 
Yotes-American Cut-Off Saw, 2M-90, MD 
Marvel Hock Saw 6"'x6" Cap. MD. 
28 Marvel Band 18°18" cap, MD 
2302 Campbell Abrasive Cut-off, MD 
220-C Racine Shear Cut cop, MD 
Band, Tannewitz & GH.36"' High Speed. MD 


SHAPERS 
16" Pratt & Whitney Crank, M.D 
20° Rockford Univ. M.D., Tilting Table 
G & E 24” high duty, bock geared, M.D 
32" Cinci. B Motor driven, 
Morton Draw-Cut, 4-Speed, M.D 


WELDERS 


500 amp. Westinghouse Flexerc A.C 

200 & 400 amps. Gen. Elec. Portable, Arc 
200 KVA Federal, Projection 

75 KVA Federal, M.D., Spot 


MISCELLANEOUS 
BALANCER, Anderson Bros. 14°'x64", Roto-Checker 
BARRELS, Tumbling Lupomotic, Schutte & Koerting 
BROACH, 23 LaPointe Horiz. 50° Str MD 
CRANE, OET Ricker 2 tons 11°9"' span 
CRANE, Conton +8 Portable Gooseneck 3 ton cap 
CHIP WRINGER, Borrett 2251, M.D., 18” die 
CHIP WRINGER, 20° Tothurst Lote 
GAS CUTTER, Airco 24 & 210 DB Radiagraph 
DEEPFREEZE Motor Products 40° below zero 
DEMAGNETIZER, SB-911 Magnofiux, late type 
FACING HEADS, Mummert-Dixon 
FILER, 211-S Cochrane Bly Auto Sow Filer 
FILER, 211-S Type P4, Floor Type, M.D. Thiel 
FURNACE, Westinghouse Elec kw 2100° F. cap 
FURNACE, Machiler Steam Oven, Seria! 23543 
GEAR HOBBER, +3 Barber Colmon, M.D 
GEAR HOBBER, B & S 234 Spur, 18" dia. MD 
GEAR SHAPER, Fellows 26 High Speed, M.D 
GEAR SHAPER, Fellows 27 High Speed, M.D 
HAMMER, Rochester Hispeed, all sizes M.D 
HAMMER, Bradley 2002 Rubber Cushioned Helve 
HEADER, Manville $.$.8.0. Cold, 3 16" 
INDUCTION HEATER, 16 KVA. Ecco Hi Frequency 
INDUCTION HEATER, 30 KW Lepel, Lote Type 
AIR MOTOR HOIST, Ingersoll-Rand 20002 cap 
ELECTRIC HOISTS, 500.4000 Ibs. Whiting. NEW 
HOIST, 5 ton capacity Shepard Electric 
HONE, 2194 Bornes Vertical, M.D.. Hyd. Lote 
KEYSEATER, 25 Mitts & Merrill, Giant, M.D 
LAPPER, 2F Norton Vert, M.D., late type 
LIFT TRUCKS, Boker | & 2 ton, Plotform & Fork 
MOTOR GENERATOR SET, Gen. Electric, 100 Kw 
NIBBLER, Gray Turret Type '4°'x24" cop. M.D 
OZALID, Model Whiteprint Machine, Late 
PANTOGRAPH, 1A Gorton M.D. Engraving 
PAPER SHREDDER, No. 10 Mitts & Merrill, MD 
PLANER, Cincinnati AC, MD 
RIVET SETTER, 44" cop. Penn. Tubular Rivet 
ROLLS, Bertsch Pyramid M.D., Lote 
ROLLS, =! Buffalo Forge Wrapping, M.D 
ROUTER, 2W240D, Onsrud, Electric H.D 
SHEAR, 226 Buffalo Forge Slitting Armor Plate 
SHEAR, Quickwork 60" Throat, 18 ga 
SHEAR, Niagora M.D. 8°'x3 cop. MD 
SCREW SLOTTER, Waterbury Farrel! Automatic 


SLOTTER, 12'° New Hoven Vertical, M.D 
SPRU CUTTER, Milwoukee 56 tons, 2!) cop. M.D 
SURFACE PLATES & TABLES, all sizes. 
TAPPER, 1 CAM Hoskins, Motor Driven, Late 
TAPPER, =! Bokewell (Warner & Swasey) Lote 
WIRE STITCHER, Morrison and Acme, MO 


TOOLS AVAILABLE..."IN STOCK” 


MACHINERY COMPANY 


10 WARD STREET, ROCHESTER 5, 


N.Y. 


BAker 5887 — HAmilton 8745-8744 


LANDIS 6« 


Worner & Swosey Geored Turret 
Lothe, Motor Driven, Bar Feed, Toper 


Attachment 


Cincinnati Centeriess Grinder, Motor 


Driven, Thru Feed 


No. 2A Brown & Shorpe 
with Vertical 


On. Grinder, Type C. 


Universo! Mill, M.D., 
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SEARCHLIGHT SECTION 


‘‘NOTHING UP OUR SLEEVES’! ... 


Take a look at the pictures on the opposite page. 


The growth of THE EASTERN MACHINERY CO. as shown 
by the pictures has been due solely to furnishing industry 
with high grade—honestly Rebuilt Machine Tools. 


No “magic”, “nothing up our sleeves”, nothing but good 
machinery—rebuilt by the master craftsmen of Cincinnati— 
the machine tool capital of the world. 


Visitors always welcome to look over the 2000 Machine 
Tools always carried in stock in our 135,000 square foot 
plant. 


Watch our ads in every issue of American Machinist for the 
current listings. 


Remember also, we advertise only the machines owned by 
us, and in our stock at Cincinnati. 


THE EASTERN MACHINERY COMPANY 


MElrose 1241 1004 Tennessee Ave., Cincinnati 29, Ohio Cable Adress: EMCO 
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SEARCHLIGHT SECTION 


AAR 


NEW 6x18" Surface Grinder, 
Rapid Traverse, Built in Wheel 
i hi 
Dresser & Coolant System, Hori- 
1-1,5-1-10 zontal, Traverse & Vertical 
; Power Feeds. 


New Universal Mill with dividing 
heads and vertical attachments 


New Lathes 16" to 28", 
Mills, Boring Mills, Broaches, > 
New Vertical Mill universal table, 
Shears & Presses heed 
NEW COMBINED VERTICAL- 
HORIZONTAL MILLING 
MACHINE 


New 16, 20, and 24 inch Geared Head Lethe. 
Same with removable gap. All fully equipped 


NEW IN STOCK 

NEW BOX COLUMN GEARED Air Hydraulic Presses — Arbor Presses 
DRILL PRESS. 2" Capacity. 6 26C Famco — Band Saws Kalamazoo — 
Speeds. Famco 6x12—Drill Presses all sizes— 
Hydraulic Press Northern 20 Ton — 
aR Injection Molders, 1 ounce — Power 
4 Presses, OBI, 1, 4, 4!2, 5, 7'2, 10, 15, 20, 
A 30 ton—Shaper 7" Amco, 8” Shaperite 
Shaper Sheldon 12” — Shears, Foot 
22” to 8, 16 & 18 ga—Shears, Power 
gauge to 10° x 10 ga —Welders, 
Arc, Seam, Spot all sizes—Vert. Milling 
Attach. Halco HS. Motors, Grinders, 
Buffers, all sizes New 3" Boring Mill with 

swivel table 


AND 
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TOOLS «I 


EDIATE DELIVERY 


AUTOMATIC 
SCREW MACHINES 


Brown & ) eee (12) Model 0G, seria! No’s. 
9600 & 10700 series, Sy" capacity 

Brown & Sharpe (7) Model 00G, serial No's 
14, 15, 16000 series, 49"° capacity 

Brown & Sharpe (4) Model 2G, serial No’s 
8500 & 11500 series, 1'4" wor 

Clevoland Model AA.11 Serial 

Cleveland, Model 8B, Seriol 843, 
1-1/16" capacity 

Spindle, Serial 2309FF, 112" 


New "Sielie Gridley 61 6 Spindle, Serial No. 
25410, capacity. 


BORING MILLS 


Bullard V_T.L., Spiral Drive 

Cleveland Bar Cap 

Giddings & Lewis No. 32, 3” cap. 

King 4 72” Vert. 2 rail heads 
Niles-Bement-Pond 4”, 412" Bor, 60° Vert. 
Niles-Bement-Pond 60°’ Vert 

New 3° Hor. Bor. Mills 


DRILLS AND RADIALS 


American Univ. 

Bausch Multi-spindle 

Buffalo 22 Motor Spindle 
Canedy-Otto 21" Sliding head New 
Cincinnati Bickford 6x15" col. 
Netco 212 20 — drill, Bausch 
24” Sibley Sliding h 

New Geared Box Drills 24 
Foote-Burt #25 

Leland Gifford 2 “MS 


ENGRAVERS 

Deckel type 3 Dim., New 
Gorton 35 Die Sinker 

Gorton 

Gorton 1A, ME, Deckel GIL 
Taylor-Hobson 3 dim. 


GEAR EQUIPMENT 

Borber-Colmon 22, 212 (3), Flather Cutter 
Fellows High Speed Shapers 712, 725, 

Fellows 20M Redliner 

Fiather 72° Cutter 

Gleason 32 Surtace Hardener 

Gould & Eberhardt 36" Cutter 

Michigan Gear Finisher cap., 862-24-A 
National Brooch Red Ring La 

Schuchordt & Shutte Hob! 


GRINDERS, SURFACE 
New 8x24" Hyd. Feed, 10x18" 
Abrasive 8x24", 233 Vert. & #34 
Blanchard 216, 26" Mag. Chuck 
Heald 22—12” chuck, Arter 12° 
Norton 6x18 Hyd., 10x36" Hydr. 
Portman 12° Chuck Rotary 

Pratt & Whitney 12x36" Vert. 
Reid 11x36 Motor im Base, 2A 6x18 
Taft Pierce #1 Precision 


WRITE FOR FREE CATALOG 


45 Coote Street * New York 12, N 


WORTH 4-8233 — CABLE: AARMACH N.Y 


TELEPHONE: 
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Norton Roll Grinder 
50" x 28° (actual photo) 


GRINDERS, MISCELLANEOUS 


Bryant 25. Internal, chucking 16A16 
Cincinnati 6x18" Cyl. Hyd 

Grenby Models 1G! & 102 

Heald £73 internal Centeriess, Sizematic 
Heold 26! internal ematic 

Heald 72A3 Int. Centerless Sizematic 
Londis 6°30" Type C Cyl., 10x24 Univ 
Norton Type C 6x18" Semi-Automatic cy! 
Norton 6°'x30°", 10°x18" Type C cy! 
Norton 14°°x96" 16x48 Univ 
Norton Roll Grinder 50°'x28° 

Oliwer 2510 Drill Pointer 

Seliers 6T Tool KO. Lee tool 

Van Norman 2666 Crankshoft 

Wicaco Internal 


LATHES 


Americon 14°'x30 

Bridgetord 36° "x20, 32°'x16 

Hendey 12°'x42’ ond 1941, 16x66" 
Hendey 14" Yoke Head Lathes 

LeBlond Regal 10°'x3’ bed, 19x42" 
Lipe-Carbo 12’'x18" (2) 

Lodge & Shipley 3 Duomatics 
Pratt & Whitney 16°x60—Late 

New 16, 18, 20°’, 28° Immediate De! 
Reid Small Piece 29WSL 

Rivett Model 918 Precision 

Sebastion 12°'x4' G.H., Sheldon 12°" 
Sundstrand 8x15", 15° Stub 

Wickes 32°'x35' Geared Head 


MILLS, PLAIN, UNIV. PROD. 


Brand New Universal Mills No. 1, No. 2 


Archdale Plain, 14°", Production 

Brown & Shorpe 238 Plain Late, 3A, 21, 22L 
Cinn. No. 3, 4 Plain Spd., 18° Manufacturing 
Kent Owens IV, 1-8, 1-14, 1M 

Kempsmith Vert. & Div. Hd 

Milwaukee 2K, 2H Uniy., 2H Plain 

Milwaukee 228, Plain & Univ. 

Sundstrand 200, 0 Rigidmils 

Sundstrand 3A Rigidmil with copying Attach, 33 
Von Norman Univ 


MILLS, VERTICAL 


Brand New Vertical Mills 


Cincinnati 23, 24 hi-power, $4 Dial Type 
Cincinnot: 08 Meat 

Morey 212M Profi 

Prott & Whitney Profiler 2B, 2 sp 


PRESSES 

Bliss 645, 650 Hi-Production Presses 
Bliss 18, 21, OBI, 58, 62, 162, O8 

Bliss 4'4 Double Action, Roll Feeds, Cam (2) 
Bliss 278\», 330 Ton, $5, Bliss 7414 
Hamilton 850 Ton S$.S. Bed 27x48 
Hamilton 110 FM Die Tryout Press 
Bliss 5-48 32x48" bed, Cushion 
Toledo Dbl. Crank 43x23” 

New 85, 60, 55, 30, 15, 10,5 Ton OB! 
N_agera Horning, 15 Ton 

Niegora Al44, 0B.) 

Toleco 29 Double Action Com 

60 210208. 

Walsh No. 3 0.81. 23 Ton, #3 


TURRET LATHES 
Acme 6W Fox 2-9 16" Cap. #2 Cross Slid. Turret 
Bardons & Oliver 22, 3, 5 


Foster 228 2! Morey Lot 

Gisholt Cross Tur. 25 Bor Feed, Chuck 
Gisholt Sumplimatic 

Jones & Lamson 25 Bar Feed 

Morey 22G Late 

Oster 601 WD. 22 Simmons Microspeed 
Worner & Swasey 1A, Timken Head 

Warner & Swasey #1, 2, 34 Preselector 


MISCELLANEOUS 

Band Saw: DoAll Zephyr 36", Metaimaster 

Bolt & Pipe Threader: Landis, Oster-William 
2915 Pipe & Nipple Threader 

Broach: 31 LaPointe Hydro. Horiz, New Klink. 6 


on 

Hocksow: Peerless 

Honer: Micromatic H-4 

Keyseoter Dovis, Boker 

Oi! Groover: WICACO 

Shapers: 24” Rockford, 24”, 28° Gould & Eber- 
hordt. Cinn. 20, 24° 

Shears Power George Ohi 10’ 3/16", 10° x 16 
gouge, 16 gauge 

Welder: 50 KVA Eister Air ated, New Seam 

Welder: Taylor-Winfield 50 KVA Hi-Wove 


HYDRAULIC EQUIPMENT 
SELF CONTAINED PRESSES 
150 Ton Triple Action HPM Press 
125 Ton Southwark Press, Bed 96x30" 
30” stroke, 2 to 4 ft. opening 
8 and 9 oz. Injection Moulders 
MISCELLANEOUS PRESSES 
300 Ton Watson Stillman 20x20" Ploten 
8” St. 19” opening 
All Hydraulic Equip t is comp 
engineered and checked by a competent 
stoff, thus assuring reliability. Send us 


your Hydraulic problems. 
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MILES OFFERS. 


THIRTY YEARS EXPERIENCE 
HUGE STOCKS 
UNEQUALED FACILITIES 
MONEY-BACK GUARANTEE 


In our plant we have highly skilled mechanics, almost all 

of whom have been with us for periods of twenty to 

thirty years. These men have rebuilt literally thousands 

of machines over this period and are trained to give you 

a complete and thorough job. This experience, com- 

bined with our unequaled plant facilities, gives the best 

machinery rebuilding service possible. Each machine is 

dismantled, sliding surfaces are remachined, scraped 

and realigned. Worn or defective operating parts are 

replaced and the machine carefully reassembled and 

checked for new tool tolerances. A thorough operating 

test and a paint and polish job finish up our work to an 
Niagara Street Warehouse extent that we are proud to offer a money-back guar- 

“for imetance” antee with every rebuilt tool we sell. 


From our offices come the engineering experience and 
know-how necessary to fit each job with the proper tool. 
Our sales staff is trained to handle your machine tool 
problems for you in the way that you would like them 
done. It has always been and will always be our policy 
to make good friends of our customers. Our service has 
done just that and is proved every day by the return of 
old friends to our plant. Call us today. We would like 


and master collet and many accessories. 
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No. 4-36 Cincinnati hydromatic 
bed type production miller with 
voriable hydraulic feed, two-way 
feed cycle, rapid traverse be- 
tween cuts ond rapid return. This 
tool is equipped with a complet. 

ly new up-to-date hydraulic sys- 
tem. It hos been rebuilt for 


“for instance” 
Netco two-way horizontal drill- 
ing ond tapping mochine, made 
in 1948. This Is a 6-station ma- 


ways, formerly used for the drill- 

ing, reaming, tapping and chom- 

fering of crankshafts, but easily 
edaptable to other jobs. 


Partial View of Rebuilding Floor 


“for instance” 


9/16" Netional precision threod rolling 
machine, new in 1943. This tool was de- 
signed for the rolling of class 3 and 4 
threads on aircraft ond simiier work. 
Machine hos full hydraulic operation, 
micrometer die adjustment, and variable 
speed control. New in 1943, and hes 
hod very little use. 


SEARCHLIGHT SECTION 


COMPLETE MACHINE TOOL SERVICE 


chine, complete with motors, 
coolent system and hordened 
— 
- 
~|BOX 7702e¢ SAGINAW, MICHIGAN 
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EXTERIOR VIEW OF PLANT AND WAREHOUSE 


IMMEDIATE DELIVERY ON 


CAM MILLERS 
VAN NORMAN: 10CT Contour Miller, 
horiz. opposed spindle type for mill- 
ing flat cams, also can convert to 
similar work. 


CUTTER & TOOL GRINDERS 
FELLOWS: Flat Top Helical Gear 
Cutter Grinder. 
OLIVER: 10” Template Tool ry Gr. 
RANSOM: 2-wheel Grinder 3 HI 
RUSSELL: “40” Saw Sharpener (New) 
auto. indexing, tooth to tooth. 


DRILLING MACHINES 
ALLEN: No. 2 Hi-Speed, 15” O’hang. 
CINCINNATI-BICKFORD: 1%” up- 

right. 
, RATT & WHITNEY: ‘2B x 50 Deep 
Hole Reaming Machine. 


GEAR CUTTING MACHINES: 
BROWN & SHARPE: No. 6 Gear Cut- 
ter, 72” diameter, 1% D.P. capacity. 
CLEVELAND: Model 130 Gear Hob- 
ber, Clike new). 
CLEVELAND: Model 140 Gear 
ber, (like new). 
FELLOWS: Flat Top 
Cutter Grinder. 
FELL OWS: Straight Line ¢ 
dia with many cutters. 
61A Shaper, 18” dia. 
64. A Shaper, 18" dia. 
2 Shaper, 7” dia. 
‘ASON: No. 12 Rough & Finish. 
GL E ASON: 3” Straight Bevel Gear. 
SYKES: Gear Shaper 14” external, 20” 
internal (New) 
SYKES: Rack Cutting Machine 12” to 
36” length capacity (New) 


GEAR & SPLINE GRINDERS 
PRATT & WHITNEY: 10” single and 


double wheel, hydraulic feed 


Hob- 
Helical Gear 


Generator, 


NO PRIORITIES NEEDED 


GEAR GRIND MACH.: GG-19, 10”°x 
24” Hydr. Spur Gears and Splines. 


GEAR FINISHERS & TESTERS 

FELLOWS: 8 LSI and 13LSI Gear 
Lappers. External & Internal. Spur 
& Helical. 

FELLOWS: No. 12C Cone & Spacing 
Inspection Instrument. 

GLEASON: No. 4 and No. 6 Bevel 
Gear Testers, Hand and Power Op. 

NATIONAL BROACH: SIC-12” Red 
Ring Gear Testing Machine. 


GRINDERS—CYLINDRICAL 
BROWN & SHARPE: No. 10, capacity 

6"x18", Plain. 
CINCINNATI: 6"x18" Hydraulic, plain. 
LANDIS: 16"x32” Type “D” Crankpin, 

hydraulic, for grinding crankshafts. 
LIDKOPING: Centerless (New) 
NORTON: 10”x36” plain, hydraulic. 
= 10”x18” 45° angle wheel 

hd. 

GRINDERS—GEAR & SPLINE 
PRATT & WHITNEY: 10” single and 

double wheel, hydraulic feed. 
GEAR GRIND MACH.: GG-19, 10” x 

24” Hydr. Spur Gears and Splines. 


GRINDERS—INTERNAL 
BRYANT: No. 5Y, Internal. 
BRYANT: 16C16 Hole, Hydraulic. 
HEALD: 72A3 Sizematic Centerless. 


GRINDERS—RADIUS 
VAN NORMAN: No. 3% Un. Radius. 
VAN NORMAN: No. 73, capacity 742” 
VAN NORMAN: No. 639, capacity 7” 
VAN NORMAN: No. 649, capacity 6” 
to 16” dia. 


GRINDERS—SURFACE 
ARTER: A-1—8” Rotary. 
HEALD: 8” Rotary. 
HEALD: No. 22 Rotary—12” Chuck. 


GRINDERS—THREAD 
EXCELLO: No, 31 external, dia. 5” x 
18” centers. 
JONES & LAMSON: £636 Universal, 
6” dia. x 36” centers. 


HONING MACHINES 
BARNES: 306H Vertical, 24” Stroke. 
MICROMATIC: H-510 Double End 

Horizontal, 4%” to 2” diam. capacity. 
MICROMATIC: H-2 Single End Hori- 
zontal, 2-spindle, 4%” to 1” dia. cap. 


By 3-WAY GUARANTEE 


. Should any machinery purchased from us prove unsatisfactory, 
you can return the machines within 30 days, via freight prepaid to 
our plant, and a full refund will be made. 


. Machines at our plant can be demonstrated and tested under 


power before purchasing. 


. You are a with a well-established, highly-rated firm of 
Y s with over 32 years of proven responsibility. 
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INTERIOR VIEW OF PLANT AND WAREHOUSE 


1941-1952 MACHINE TOOLS 


JIG BORING MACHINES 
PRATT & WHITNEY: ¢1 Jig Borer 
SWISS: 25B Jig Borer 
LINDNER 214 & 215 Jig Boring Ma- 

chines, new 
LAPPING MACHINES 
FELLOWS: 8 LSI and 13 LSI Gear 
Lappers, ext. int. spur and heli 
NORTON: 2F x40” dia., for flat work. 


LATHES—PRODUCTION 
BLOUNT: Polishing speed lathe 12” 
dia. x 48” centers. 
H.E.B.: High production hydraulic du- 
plicating and copying lathes (new). 
LE BLOND Regal, 15” swing x 42”. 
LODGE & SHIPLEY: No. 3A Duo- 
matic, 25'2” swing x 27” centers. 
POTTER & JOHNSTON: #6 DREL 
Automatic 
PROGRES: Geared head 16” to 30” 
swing (New). 
REINECKER: Relieving Lathe (New). 
TRIPLEX: 14” dia. x 40” centers tool- 
room lathes (new). 
VDF: New Engine Lathe 49” swing x 
20’ centers. 
VDF: New Engine Lathe 27” swing x 
23’ centers. 
LATHES—TURRET 
WARNER & SWASEY: 2A Turret 


Lathe. 

WARNER & SWASEY: No. 3 Turret 
Lathe. 

BULLARD: 64” & 84” Vertical Turret 
Lathe. 


TRIPLEX MACHINE TOOL CORP. 


77 West Street, New York 6, New York 
MACHINE TOOL ENGINEER SINCE 1919 


NO PRIORITIES NEEDED 


HERBERT: No. 2, No. 4, and No. 8. 
WEBSTER & BENNETT: Vertical 
Turret Lathes, 36” & 48” dia. (new). 
MILLING MACHINES 
CINCINNATI: 2-spindle Vertical Hy- 
drotel with two rotary tables of 36”. 
RICE-BARTON: Duplex Spline. 
TAYLOR-FENN: M&0 Duplex Spline 
VAN NORMAN: 10CT Contour Miller, 
horizontal opposed spindle type for 
milling flat cams, also can be con- 
verted to similar work. 


PRESSES 
GEN. FLEX: Screw Press, 3 ton. 
LOGAN: 5 Ton Vertical Hydraulic 


Press. 


SAWS & CUT-OFF MACHINES 

MOTCH & MERRYWEATHER: No. 
3 Circular Saw with auto. stock feed. 

RUSSELL: 9%” cut-off Saw with 
Auto. Stock Feed (New) Hydraulic. 

RUSSELL: 5%” cut-off Saw with auto. 
stock feed (new) hydraulic. 

CAMPBELL: No. 425 Cutalator Abra- 
sive Cut-Off, 4%” dia. capacity. 

SHAPERS 

HERCULES: 16” and 22” 
(New). 

KLOPP: 16” to 264%” Heavy Duty 
Shapers (New). 

THREAD MILLERS & TAPPERS 

HALL PLANETARY: Model “D” 
Thread Miller. 


Shapers 


Cable Address TRIMACTOOL 


LANDIS: 2%” single head horiz. 
threading machine. 
LEES-BRADNER: 40A Thread Miller. 
MURCHEY: No. 22 Horizontal thread- 
ing & tapping machine, %” to 2%” 
dia. capacity, single spindle. 
NATCO: Vert. Tapper 16 spindle. 


WIRE FORMING MACHINES 
BAIRD: 4-slide wire former. 
HEENAN & FROUDE: Wire forming, 

4-slide machines (new). 


MISCELLANEOUS 
CUT-OFF: Campbell, Abrasive 425 
Cutalator, 4%” dia. capacity. 
CUT-OFF: Russell 54% & 9%” cut-off 
saws with auto, stock feed (new) 
hydraulic. 
LATHES: Blount Polishing 
Lathe: 12” dia. x 48” centers. 
PRESS: Screw, Gen. Flex. 3 ton. 
RACK CUTTING MACHINE: Sykes 
12” to 36” length capacity. (New). 
SHAPERS: KLOPP 16 to 26%” (new). 
SHAPERS Hercules, 16” 22” 
(New). 
SUNDSTRAND: 44” 
Centering Machine. 
TEST STAND: Denison 918-AM Hyd. 
WIRE FORMING MACHINES: 4- 
slides (new). 


INSPECTION INVITED 
— Telephone 
HAnover 2-4520 


Speed 


Double End 
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Here ts an air view of Joseph Behr & Sons, inc., show! the yords, warehouses 
and offices. There ere 1! acres ond 286,000 squore feet 
industrial service, pius over 150 employees. 


floor spoce devoted to 


TO THESE FINE COMPANIES AND 


MANY MORE WE GIVE OUR THANKS 
. For They Made Us What We Are Today 


ONE OF AMERICA'S LEADING 
MACHINE TOOL DEALERS 


Kempsmith Machine Co 

Nash Kelvinator Corp. 

Nordberg Mfg. Co. 

American Cabinet Hdwe 
Corp. 

Internat'l Harvester Co 

Quincy Compressor 

George D. Roper 

US. Defense Corp 

Dolger & Kirsten, Inc. 

Bell Aircraft Corp. 

Barber-Colman Co 

Greenlee Bros. Co 

J. L. Clark Mfg. Co 

Quoker Oats Co 

John Deere Tractor Wks 

Hudson Mfg. Co. 

United Aircraft Prod., Inc 

Sterling Elec. Motors, Inc 

Hughes Aircraft 

Modine Company 

General Electric Co. 

Packard Motor Car Co 

Miehle Printing Press & 
Mfg Co 

Fairchild Aircraft 

A C. Spark Plug 

Woodward Governor Co 

Fisher Body 

Chrysler Corp 

Allison Div. Gen'l Motors 


Willys-Overland Motors, 
Inc 


Universal Duplicating Mach 
Co 


AT. & SF. RR. Co 

W.F. & John Barnes Co 

Barnes Drill 

Allis Chalmers Mfg. Co 

Hamilton-Beech Mfg. Co 

General Motors 

Frigidaire Div, Gen’l Motors 

Keystone Steel & Wire 

Stephens-Adamson Co 

Shields Bantam Co 

J. 1. Case Co. 

Borg-Warner Corp 

National Lock Co 

Caterpillar Tractor 

Gardner-Denver 

Pullman Standard Car Mfg. 
Co 

Webster Electric Co 

Sundstrand Mach. Co 

Chevrolet Motors 

Ditto, Inc 

Ford Motor Co 

Oliver Corp 

LC. RR. Company 

State of Illinois 

Hyster Corp 

Reo Motors, Inc 

Fairbanks-Morse Co 

Massey-Harris Co. 

Keystone Screw Corp 


JOSEPH BEHR & SONS, INC. 


ROCKFORD, ILLINOIS 


YOU 
ME WHAT I 
AM TODAY 


In 1906, when the scratchy gramaphone wailed out 
a popular ballad entitled “You Made Me What IT Am 
Today,” that’s just about the time Joseph Behr & Sons, 


Inc., was getting its start in industry. 


Phe company has steadily grown through the years 

keeping ever mindful that it isn’t the importance of 
Joseph Behr & Sons that counts, but the service to the 
customer. A strict policy of honesty, integrity, excel- 
lent workmanship, and above all, fair policy have 
brought us many satisfied customers. It has been their 
continued business, repeat business, that has added 
more and more new customers to make us what we 


are today. 


Our thanks go out to them for their faith in us. An 
invitation goes out to you to allow us the opportunity 
of serving you in your industrial needs at any time. 
A telephone call to 2-7721, Rockford, Illinois, will get 
you prompt results, 


GUARANTEE 

all 

= Every rebuilt machine shipped from our ware- 
SI} house is guaranteed to be satisfactory in all respects. 
‘all 

NS If you are not completely satistied, return the ma- 

= chine, freight prepaid within 30 days, and your full 
| purchase price will be refunded. Machines sold in 
iS “as is” condition are returnable under the same 
conditions, within 15 days 

hés| Your inspection is invited at all times during the 
e 

rebuilding of your equipment 

— 

G 
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A view of Behr's Mochine Shop where machine tools 


ere rebuilt to like-new tolerances. 


A Model ‘'Z"' FELLOWS Gear Shoper in the process 
of being rebuilt for the Ford Motor Company. 


A MATTISON 14 « 48 Grinder rebullt for Midwest Too! 
& Die Company, in Milwaukee, Wisconsin. 


motor and electrical equipment. 
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Bebr's Electric Motor and Control! Department is cap- 
4 of repairing, rewinding, and rebuilding every type 


SEARCHLIGHT SECTION 


LEADERS IN THE FIELD 
NEW, USED and REBUILT 
INDUSTRIAL EQUIPMENT 


USED AND REBUILT 
MACHINES ALWAYS 


DISTRIBUTORS, DEALERS AND 
AREA REPRESENTATIVES 


FOR AVAILABLE IN OUR 
WAREHOUSE 

ARMSTRONG BLUM MFG. CO. —Sows Accessories, Machine Tool 
ATLAS CLAUSING LATHES — 
BERTSCH & COMPANY—Rolls 
CINCINNATI TOOL & LATHE—Lothes } aaa 
COFFING HOISTS 
CRYSTAL LAKE—Grinders 
CUSHMAN CHUCKS 


Collectors, Dust 
Comporetor, Thread 


BOY AR-SCHULTZ—Grinders 
DeWALT, INC. SAWS 


Compressors Air 
Construction Equipment 


DINGS MAGNETIC PRODUCTS CO. Mechines 

DRIES & KRUMP—Sheet Metal Mochy AN Types 

GARDNER-DENVER COMPRESSORS Controls 
Engines Gasoline 

GRABO MACHINE WKS —Lothcs Extractors 

GROB BROS. —Sow & Filers 


Foundry Equipment 


JOHNSON PRESSES Furnaces, test Treating 
KLING BROS. ENG'G WKS.—Rolls — 
LOGAN LATHES Hoods, All Types 
h 
F. J. LITTELL—Reels & Feeds — 
Honing Machines 
LYON METAL PRODUCTS—Shop Equip Keyseaters 
Lapping Machines 
NEW YORK BLOWER Lathes, All Types 
Magnet 
PEERLESS MACHINE CO. —Threoders withing ‘Machines, All Types 
iT 
QUEEN CITY MACH. TOOL CO —Grinders Plating Squipment 
QUINCY COMPRESSOR Presses, All Types 
REED PRENTICE LATHES Reels 
tveters 
REX WELDERS Rolls 
Sows, All Types 
RKFD. IRON WKS —Presses Scales 
Screw Machines 
TURNER UNI-DRIVE Shapers 
WAGNER ELECTRIC MOTORS Sheet Metal Equipment 
Shop Equ:pment 
WELLS SAWS Structural Stee! 
Swaging Machines 
WESTERN MACHINE TOOLS sl 
ic 
WYSONG & MILES—Sheet Metal Mcchy a Hand, Lift 
elders 
YATES AMERICAN— Woodworking Machy Wire Machinery 
Woodworking 


ASK FOR THE BEHR BOOKLET 
OUR COMPLETE STORY 


Phone 
2-7721 


Established 
1906 


JOSEPH 
1218 Seminary St. Rockford, Illinois 
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Cincinnati Machinery Company, Inc. (CIMCO) has 
been buying, rebuilding, selling and guaranteeing eee 4 IG “ EST Q U ALITY 


quality surplus metal-working machinery since 


1921. METAL-WORKING 


Centrally located in what has often been called 
the Machine Tool center of these United States, 
CIMCO has always been assured of a bountiful 
supply of precision mechanics, skilled in the art 
of machine tool re-building. Because of its geo- 
graphical advantages there are few better focal 
points for shipping to industry in general where 
freight rates and shipping time are lower. 


Both management and shop personnel are 

machine tool specialists. This experience and 

“know-how" is reflected in the increasing demand 

made upon “CIMCO” facilities by Industry and 

Government for the rebuilding and modernizing 

of machine tools now being used in defense 

programs. 

ALL CIMCO” REBUILT MACHINE TOOLS ARE SOLD ON A 

Complete dismantling right down to base castings, “GUARANTEED SATISFACTION” BASIS. 
replaning of all ways, replacement of worn parts 

with manufacturers’ parts, long run-in on bear- 

ings and complete machines as well as thorough 


testing are standard practice. 


219 EAST SECOND STREET 
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SURPLUS 
MACHINERY ! 


Four illustrations show interior shop views 
of the new plant facilities of Cincinnati 
Machinery Company, Inc. Over fifty skill- 
ed machine tool re-buiiders keep work 
moving on a production line basis. 


COMPLETE LISTING OF HUNDREDS OF MACHINE TOOLS 
AVAILABLE FOR IMMEDIATE DELIVERY WILL BE MAILED 
UPON REQUEST. 


“CIMCO” OPERATIONS ARE HOUSED IN A MODERN 
PLANT EQUIPPED WITH THE LATEST MACHINE TOOLS 
AVAILABLE FOR REBUILDING AND AMPLE STORAGE FOR 
HUNDREDS OF REBUILT MACHINE TOOLS IMMEDIATELY 
AVAILABLE FOR DELIVERY. 


Machinery Company, Inc. 


CINCINNATI , OHIO 
American Machinist e MID-NOVEMBER, 1952 Ma: 


y 
~ 

| 
i 

% a i 


SEARCHLIGHT SECTION 


Where can you RENT 
chinery on temporary or ner- 
manent basis? 


ANS.: At EMERMAN MACHINERY CORP. 
870 W. 128th St., Chicago 43, Illinois 


De You have an 
OPTION TO BUY? 


ANS.: Yes! And all monthly rental payments 
apply in full against the purchase price at 


EMERMAN ‘MACHINERY CORP. 


For your short run government contracts or for long 


EMERMAN'S texdal plan which will 


SOLVE YOUR WORKING 
CAPITAL PROBLEMS! 


For complete information, write or phone EMERMAN 
MACHINERY CORP., 870 W. 120th St., Chicago 43, Ill. 


EMERMAN 


870 WEST 120th STREET 
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EMERMAN offers from STOCK 
FOR SALE OR RENT 


250 TON HPM HYDRAULIC 
INJECTION MOLDING PRESS 


10" x 168" PRATT & WHITNEY THREAD MILL 


AVAILABLE FOR RENT 


» 25 Warner & Swasey Univ. Turret Lathe Preselector Head 
: £330T Giddings & Lewis Horiz. Boring Mill 

22SU Van Norman Univ. Mill 

36" Rockford Hyd. Openside Planer 

212 Gisholt Auto Lathes 

2—22K Kearney & Tricker Horiz. Mills 

‘ 12" x 30" Monarch Model CK Engine Lathe 

2340-T Giddings & Lewis Horiz. Boring Mill 

236 Van Norman Mill Swivel Head 


Machines Available on a Rental Basis. Monthly Rental 
Payments May Apply on Purchase of Machines. 


MACHINERY CORP. 


CHICAGO 43, ILLINOIS 


7125 A FELLOWS HIGH SPEED 
SHAPER 
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PRODUCTION LATHES 


No. 10 “SUNDSTRAND” Automatic, 10x36" with Air Cylinder. (2) 
Mode! 3.A “LODGE & SHIPLEY” Duo-Matic 12” x 36” Air Equip. (2) 
Mode! “A” 8” BULLARD 6 Spindle Mult-au-matic. Price Right. 
Model 54 VC “BAIRD” 4 Spindle Continuous Turning & Forming. 


MODEL CFB-6 “JACKSON-MELLING” Crankshaft Pin & Cheek Turning. 
4 


BROACHES 


6 Ton “AMERICAN” 32” Vertical Pull-up, Hyd. Dual Holders. (2 
1'2 Ton “AMERICAN” Hydraulic, 24” Vertical Single Ram. 100” Cinn. “Massive Type” Vert. Boring 


Mill, Mo. Dr. Power Rapid Trav. Weight 
4 Ton ‘LA POINTE” Vertical Hydraulic, Internal Broach 38.0002. 


DRILL PRESSES 


Vertical “SNYDER” Hydraulic, 40” Dia. Index Table, 15 H.P. 

Vertical “SNYDER” Power Feed, 5 H.P. 12 x 36 Rectangular Table. 
Horizontal Drilling & Boring Machines; “NATCO”, FOX, EX*CELL-O. 
Model C-13 Vertical 22 Spindle Adjustable “NATCO” Power Feed. 


AUTOMOTIVE SPECIALS 


“INGERSOLL” Drum Type 8 Spindle 90” Swing Milling Machine. 
NEWTON” V-2 Table Type 96” Dia. Rotary Milling Machine 
‘GREENLEE” 6 Spindle Vertical Stud Turning & Threading Machine. Var. Bed. Mo. Dr. 
‘BAIRD’ Model 54VC Continuous Turning & Chamfering. Pistons. 152.2802. 
“SNYDER” Crankshaft drills. Vertical and Horizontal. 
“JACKSON-MELLING” Pin Turning Crankshaft Lathes. (4) 
“HALL-TOLEDO” Valve Seat Grinder. V-8 Block Rebuilding. 
“HYDRAULIC” Bushing Presses for Motor Block Bushings. 
“ROBINSON” Oil Groove Grinder for Crankshaft Oil Groove. 
“GISHOLT” Model 3-S Dynetric Balancing Machine. 1946 Model 
“BOLENDER” Gear Burnishing Machine. Hydraulic. 8” Capacity. 
“FELLOWS” Gear Lapper, 12” & 8 GLG “Red Ring” Lapper. 
GEAR GRIND” Model GG-19 Hydraulic Involute & Straight Spline. 


60" x 60° x 18’ Bethlehem Openside Planer. 
“SUNDSTRAND” Rigidmill, Vertical Double Spindle. Rotary Table. Forced Feed Lub. Power Rapid Trav. 35 


H.P., 250 1000; Mo. Dr. Weight 95,0007. 
“PRODUCTO-MATIC” Model No. 45 with Double Horizontal Arbors. 


“W. F. & JOHN BARNES” Main Bearing Finishing & Boring Machine. 


Many Other Automotive Machines and Specials 


Advise us of your requirements. 


PRODUCTION & 
EQUIPMENT CO. 


MACHINE TOOLS 
1534 TRUMBULL AVE. DETROIT 16, MICH. SALES COMPANY Abt 


PHONE: WOodward 2-7135 


e Ave., P 
Phone: WAinut 2- 1120 
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and LATEST TYPE 


LATHES 
SOUTH BEND @C.G. Engine Lathe Cap. 
MONARCH Model EE (0°x20" Teolreem 
MONARCH Model N G.H. Engine Lathe ce 
LODGE & SHIPLEY G.H. Engine Lathe 24°-27°216' ce 
AMERICAN GH. Engine Lathe 24°.27°x90" 
AXELSSON 24-Sp. Engine Lathe (6°x54" ce 
LEHMANN GH Engine Lathe 
AMERICAN GH Engine Lathe ay 
MONARCH Model ST Multi.Teol Mfg Lathe ie 
HARDINGE 2nd Operation Lathe |" Cap 


JONES & LAMSON MODEL TG 12 « 45" 
AUTOMATIC THREAD GRINDER 


TURRET LATHES 
WARNER & SWASEY Mod 2 GH. Ram Type I” Cap 
WARNER & SWASEY Mod. 2 Ram Type 


ap 

BARDONS & OLIVER Med 2G.H. Ram Type i” Cap 

BARDONS & OLIVER Mod 3 G.H. Ram Type |',” Cap 

WARNER & SWASEY Mod 3 GH. Ram Type Cap 

GISHOLT Med 3 GH. Ram Type 1%” Cap 

BARDONS & OLIVER Med 5 GH. Ram Type 2° Cap 

WARNER & SWASEY Mod 5 GH. Ram Type 2',” Cap 

GISHOLT Med 5 GH. Ram Type 2'4” Cap 

FOSTER Mod Univ. GH. Saddle Type 2-9 | 16" 


GRINDERS 


BROWN & SHARPE 2 Internal-External Uni 
versal Grinder Cap. 
Univ. Hydr. Cyl. tat.-Ext Grinder 
a 


THOMPSON Model F Hydr. Surface Grinder 


Cap 

nOTOREX Model 101-A Universal T & C Grinder 

COVEL Model GIA Univ. T & C Grinder 

JONES & LAMSON Model TG-'2545" Auto. Thread 

rinder 
EXCELLO Model 35 Thread Grinder 
EXCELLO Model 3! Thread Grinder 


CINCINNATI 12°' x 36°° Int.-Ext. HYDRAULIC 
UNIVERSAL GRINDING MACHINE 


«197-199 MOT 


SEARCHLIGHT SECTION 


TOOLS 


“MONARCH x 120° ENGINE LATHE—MODEL N 


LAPPING MACHINES 


ULTRALAP Model 10 Vert. Lapper 


TAPPING MACHINES 
BAKEWELL Model 2 Tapper \"—2',” Can 


MILLING MACHINES (Horizontal) 
VAN NORMAN Model 36 Ram Type Duplex 
NEW CENTEC Model 2A Universal With Vert. Att 
MILWAUKEE Ne Universal Miller 
BROWN & SHARPE Mod (0 Aute. Production Miller 
CINCINNATI Mod 08 Plain Horiz Aute.. Cycle 


MILLING MACHINES (Thread) 
PRATT & WHITNEY Medel C-M-1804 Thread Milter 


naneon a Univ. Semi-Aute. Thread 
Miller 10°" 


ANSON & WHITNEY UNIVERSAL SEMI- 
AUTOMATIC MACHINE 
48" 


MISCELLANEOUS 
FAMCO 26, &. 10. 12, 15 Foot Presses (NEW) 
EXCELSIOR <6, 8, 10, 12, 15 Foot Presses (NEW) 
ARBOR PRESSES (NEW) 


VERTICAL MILLERS 


BROWN & SHARPE Model 2 Vertical Light Type 
Miller 
GORTON Model 8D Super Speed Vertical Miller 


PRESSES 
WIEDEMANN Model RIIP 18 Sta Power Turrit Punch 
RUESCH #2 Percussion Press 
POWER PRESSES (NEW) 


AUTOMATICS 
BROWN & SHARPE Model 006 *,” 
CLEVELAND Model A Single Spind 
CLEVELAND Model A Single Spindle 
CLEVELAND Model A i\4" 
CLEVELAND Model B Single 


pindle Cap 


T STREET 
PHONE: WORTH 4-7615 
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BORE-MATICS 
EXCELLO Medel Single End Double Seindic 
Hyd. Cross Slide Table 


DRILLS 
NEW O M Type TB 2 Radial 
NEW ZEWO Universal Fleer Type Radial 2) 
NEW CANEDY OTTO Single Spindie 
NEW FAMCO Bench Type Drill Presses Cap 
NEW FAMCO Fleer Tyne Drill Presses Can 
MORRIS MOR.SPEED RADIAL Cotume 
LELAND GIFFORD 2 Spindic 


GEAR EQUIPMENT 
BARBER COLMAN Type Gear Hobber 
FELLOWS 5” Fine Piteh Shaper 
GLEASON Straight Bevel Generator—F — 


GLEASON 
GLEASON 3° Bevel Gear Tester 

GLEASON Model 6 Angular Hypeid Tester 
GLEASON 10° Spiral Bevel Generator 
BARBER.COLMAN Model Hebber 12” Can 
BARBER.COLMAN No. 3 Precision Hobber 


PROFILERS 
PRATT & WHITNEY 40-inch Profiler 2 Side Heads 
PRATT & WHITNEY 10° Single Spind'« 


SHAPERS 
HENDEY Universal Crank Shaper (2° 
GOULD & EBERHARDT Industrial Shaper 20° 


SHEARS 
COLUMBIA Cap 18” Gap Power Shear 
PEXTO 44° Geared Power Gap Shear 
NIAGARA Model 412 Power Shear 1241/6 Gauge 


NIAGARA 2412 POWER SQUARING SHEAR 
12’ « 16 GAUGE 


NEW YORK 12, 
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We're not 
75 years 
old... 
but our 
list of 
satisfied 
Customers 
has been 
growing 
for the 
past 13 


years 


ASK 

Bethlehem Steel 
Am. Locomotive 
Servel 


and others! 


KINGS COUNTY OFFERS 
USED AND NEW TOOLS NO PRIORITY 


CRANE—150 Ton « 30° Span, 3 hooks 
CRANE— 75 Tom « 58° Span (ext to 70°) 1942 
CRANE— 3 Tan x 30° Span, floor control 

HOIST — 3 Ton with trolley 


BORING MILLS—I7° New, 26° Rebuilt Late (Both 
Abroad 

GRINDER—Piain Cyl. 6" « 18° Type C Landis Hyd 
(Late 

HAMMER —Steam Drop Forge 7,000 Ibs. wt. of Ram 
(Abroad) 

INDUCTION HEAT UNITS—G E. 20 K.W. (1948) 
4 Lepel 7'2 (Lote) 

MILLER, HORIZ —Br. & Sharpe No. 5B Heavy Duty 

MILLER—Horiz.—Cinc 1-12 late 

PUNCH—multiple—Bald Southwork 200 Ton «x 8 
Bed 

SAW —DoAll Zephyr Z-26 Continuous (1948) 

SHEAR —Billet—Pels 9° Rd. Cap (abroad) 

SPOT WELDERS—75 K.V.A. Federal (Late) 

TAPPERS—(2) Bakewell No 1. (Lote) 

TURRETS—(5) W. & S. No. 2 (2 chuckers, 3 bar 
feed) Friction head, 550,000 serials (Late) 
3) Morey 2G-1", Bar feed (Late) 
1 Libby 3R—2.3/16" Sp. Chucker (Lete) 


500 TON HYDRAULIC 

R. D. Wood 

Bed 8 x 6' bet. col 

Stroke 24” Day!. 48” 

4 Col. 7% diam 
Worthington Pump and motor 


350 TON HYDRAULIC 
Southwork 

Bed 8 x 5’ overall 

Stroke 36” Dayl. 76" 

4 Columns 

Less Pump and motor 


Stretch Leveller 14'x5° Sheets, 100 Ton 


FACTORY NEW IN STOCK 
LATHES ENGINE—2 Rocco 12x40” centers 
1 Troglia 16°x60" centers, Taper, gap 


RADIAL DRILL—1 Rocco 4’ x 12” Rd. Col. No 
4 Morse Taper 


Photos and details promptly on request 


KINGS COUNTY MACHINERY EXCHANGE 


408 ATLANTIC AVENUE 


BROOKLYN 17, N. Y. 


DEPT. "A" Phone TRiangle 5-5237 


LATHES 
TURRET LATHES + GRINDERS 
DRILLS 

* AUTOMATICS 


MEF COOK COUNTY MACHINERY COMPANY 


1034 W. LAKE STREET CHICAGO 7, ILLINOIS 


GET MORE FOR YOUR MONEY 


OUR 22nd YEAR AT 
SERVING METAL WORKING 


PRODUCTION EQUIPMENT=NEW & USED 


PRESSES 


MILLING 
MACHINES 


TAylor 9-8555 


MUST MOVE PROMPTLY FROM 
LOCAL CUSTOMER’S PLANT 


BEMENT MILES 18° SLOTTER with 3° dio 
spindle. M.D 


GOULD & EBERHARD 36° Geor Cutter MD 

BROWN & SHARPE 25—48" Gear Cutter, M.D 

BINSEE MACHINERY COMPANY HORIZONTAL 
BORING MILL. Table 30°'x64"'. Quontity of 
boring bars 

GRAY 36''x36''x8' Planer, 2 heads on cross 
rail; motor driven. Thoroughly rebuilt and 
guaranteed 


B&O 22 Turret Lathe 1° Cop MD 


FOOTE-BURT 225—24" Heavy duty Vert. Drill 
M.T. Motorized 


GRINDERS—CYLINDRICAL B & S 
32°. Plain Grinder. Table swivels. Motorized 
with 4 motors 


LANDIS 10°'x36" Plain, MD. Also Planer type 
Grinder 16°'x36" 


BEMENT” 26° STROKE TRAVERSING HEAD 


SHAPER 48° travel to ram. 2 tables 
(PLANER SHAPER 


WE HAVE A LARGE STOCK FROM WHICH TO 
SELECT. TELL US WHAT YOU WANT 


THE OSBORNE & SEXTON 
MACHINERY CO. 
P. O. Box 88 Columbus 16, Ohio 


Mz: 
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\ the focal point for 
\ \ PRODUCTION MACHINERY 
% \ in America ! 


@ HARVEY GOLDMAN & COMPANY is the third gen- 
eration of the name identified with new and used ma- 
chine tools servicing the needs of industry throughout 
America. 


Our location in Detroit makes our organization an in- 
tegral part of the world’s greatest center of engineering 
and production skill. 

The greatest stock of high grade machine tools is prac- 
tically in our back-yard and it is our job to supply your 
needs if possible. 


Our organization is alert and we stand ready to assist 
you wherever possible. A telephone call, a letter, a 
wire and we ore at your service. 


HARVEY GOLDMAN & CO. 


3910 SCHAEFER HIGHWAY ° DEARBORN, MICHIGAN 
Telephone Tiffany 6-4450 
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REBUILT and GUARANTEED 


BLISS 
CLEARING 
CLEVELAND 
FERRACUTE 
HAMILTON 
L&J 
NIAGARA 
TOLEDO 
V&O 


TIOGA, LIVINGSTON & ALMOND STS. 
PHILADELPHIA 34, PENNA. 


WORLD’S LARGEST STOCK 


STAMPING PRESESS 


JOSEPH HYMAN & SONS 


OPEN BACK INCLINABLE 


STRAIGHT SIDE 
(Single-Double Crank) 


HORNING 
KNUCKLE JOINT 
STILES TYPE 
TOGGLE DRAWING 
CAM DRAWING 
also 
SQUARING SHEARS 
PRESS BRAKES 


Phone REGENT 9-7727 


OVERHEAD CRANES 
REBUILT & BUILT TO YOUR SPECIFICATIONS 
NEW CRANE TROLLEYS TO 10 TONS CAPACITY 
SHORTENING—LENGTHENING—AC to DC—DC to AC 


Lincoln MACHINERY SALES CORP 
433 N. LARAMIE AVE. CHICAGO 44 


WAGNER..75 ton, 58'0" span, 3 60 440, 1942, G-rders to 70°0" 

WHITING..150 ton, 300" spon, 3 60 440, 1930, con lengthen to suit 

ERIE10 ton « 60'0"' span 3 60 440 1943 Heavy Duty 

CLEVELAND..20 ton « 75'-42' Lift AC. 3,60 440, 1918 

TOLEDO..15 ton « 75-38 Lift. AC. 3 60 440, 1918 

SHIPYARD TRAVELING GANTRY CRANES, 60° Tower, 30 Tons & 30 & 45 Tons ot 30° 
AC 


GOOD EQUIPMENT 


BUCKETS Yard Hoyward Orange Peel, 1945, excellent condition 
LADLES...Whiting 52° Geared Tilting Mechanism, 6 to 8 tons 
MILLER, THREAD Gordon Plan-O-Mill 25 Hydraulic 1942 
PUNCHES... Southwatk 200 ton C-Frame, 36x96" bed, AC 3 60 220 
L& thru SE, 18" throat 

RECTIFIER — Westinghouse ignitron 3 60 220, 40 KW for resist weld 
ROLLS. & J shipyard pyramid, AC 3 60, 440 

Niles initral type AC or DC motors 

Southwatk 15°0°'x3"' Vertical Pyramid AC or DC motors 
SAWS.—Campbell No. 302 Abrasive cut-off, lote, wet attachment 1942 
SHEAR..Whiting Quickwork SOA, Slitting & Circle cutting attachment, 1942, capacity 

plate 
SLOTTER._Newton 20° stroke, 42° diameter table, AC 3 60 220 Old 
FLARING.Kent-Moore Hydraulic, Dies and Holders to tube 1942 


ORNITZ EQUIPMENT CORPORATION 


Industrial Engineering Service 
220—iIrd Ave. TRiangle 5-2553 Brooklyn 17, New York ae 


LATE TYPE MACHINE TOOLS 4 SPINDLE AUTOMATIC 
541.20 Bodine Oritiing & Tapping Machine SCREW MACHINES 


WHEN YOU NEED 
LATE-TYPE 
MACHINE TOOLS 


BUY FROM 


Write for our 
latest stock list. 
The “LINCOLN “| 


FREE! 


Grinder, Geter Gone, 67x24 Air Cylin- 
| | der ond Chucks. 


Arranged For Chucking Only 
INTERNATIONAL MACHINERY COMPANY 
3133 E. Jefferson Detroit 7, Mich. 


TRI MACHINE & TOOL CO. INC 
248 Lefoyette New York 12, N.Y 
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AUTOMATICS 
Ne. RA-4 1\" Acme Gridley. 1939 
0G Brown & Sharpe. 1942 
2” Model A Cleveland. 1941 


Ne. RA-6 9 16” Acme Gridley. 1942 


BROACHES 


HP-100 La Pointe Horiz. Broach. 1945 
5 Ton 36” Stroke La Pointe Vertical. 1942 


DRILLS, RADIAL 


3°9” Cincinnati Bickford. 1942 
11" Archdale (English). 1947 
3X’ Leland Gifford Radial Tapper. 1941 


DRILLS, SENSITIVE 


Allen Single Spindle Drill & Tapper. 1942 
No. 3B Edlund Single Spind Late 

Neo. 1B-7 Edland Single Spindle. 1942 

No. 2 LMS Leland Bifford. HF. 1942 


GEAR EQUIPMENT 


No. 7 Gleason “Revex” Rougher. 1943 
No. 6 Gleason Revacycle Generator. 1940 
Ne. 72 Fellows H.S. Gear Shaper. 1942 
10” Pratt & Whitney Hyd. Gear Grinder. 1942 
15” Red Ring External Gear Lapper. 1942 
Neo. 6 Gleason Angular Tester. 1942 

3” Gleason Bevel Tester 1941 

Red Ring Universal Gear Checker. 1942 
20M Fellows Red Liner Gear Tester. 1942 
No. 12 Gleason Tool Sharpener. 1943 

No. 7 Gleason Cutter Sharpener. 1942 


GENERATORS 
25 KV Rogers Diesel 3 60 120-208. New 
7.5 KW Clark Gasoline 1 660/115-2306. 1942 
2% KVA Gasoline Driven 1/60 125. 1942 


GRINDERS. CYLINDRICAL 
16x72" Norton Plain Type 
16 20°x36" Norton Plain Type “C”. 1942 
14"°x168" Norton Plain Type 
12x66" Fitchburg Plain Hyd. 1942 
12”x48" Cincinnati Univ. Grinder. 1942 
10” x18" Landis Plain Type “C". 19406 


GRINDERS, INTERNAL 
Heald “Size-Matic”. 1942 
72-A3 Heald Plain Hydraulic. 1942 
24-36 Bryant Hydraulic. 1943 
16 CP 16 Bryant Hydraulic. 1942 
16-16 Bryant Hydraulic. 1942 
172 Heald Hydraulic. Gap. 1940 
50 Heald Plain Hydraulic. 1942 
No. 4 Bryant Internal. 1940 
No. 112 Rivett Universal Internal. 1940 
No. 104 Rivett Internal-External Grinder. 1942 


GRINDERS, MISCELLANEOUS 
Neo. 73 Van Norman Radius. 1942.- 
Illinois Broach Grinder. 1942 
Model 2 Dalzen Thread Grinder. 1942 
No. | Motch & Merryweather Saw Sharpener 
i9u4 
48” Rogers Automatic Knife Grinder. 1942 
No 4T Sellers Carbide Tool Grinder. 1942 
Pratt & Whitney Contour Cutter Grinder. 
i942 
Sundstrand Carbide Tool Grinder. 1942 
No. 2 Oliver Are Face Mill Grinder. 1942 
Union Formed Cutter Grinder. 1942 


GRINDERS, SURFACE 


Ne. 22 Heald Retary 12° chuck. 1944 
Jeo Pierce Rotary, 7” table. 1942 


GUN BARREL MACHINES 

Ne. % B« 50 P & W Reamer. Latest 

Neo. % Bx 30 P W Reamer. Latest 
Bx 50 P & W Rifler. Latest 


HAMMERS 


200 Ib Bradley Helve Hammer. 1942 
800 th. Chambersburgh Steam, B.D. 
Neo. TB High Speed Rivett Hammer. 1942 


LATHES, ENGINE 


American Geared Head, M.D 
2 192” Niles Timesaver, 2 Carr. 1941 
27"x120" Ledge & Shipley. Gap. 1946 
x96" Niles Timesaver. 1940 

26" 2180" Betts Bridgeford 1940 
26x96" Betts Bridgeford. 1946 
26°x68" Rahn Meyer Carpenter, G.H. 
126” Oldfield-Schofield. New 

x120” Ledge & Shipley. Cone 


1942 
ah Speed, Cabinet. 1945 
No. 608 Rivett High Speed, QC. 1943 


LATHES, PRODUCTION 


No. Foster “Pastermatic” Platen Type. 


1942 
Ne. 5D Potter & Johnston Automatic. 1943 
No 4D Potter & Johnston Automatic. 1942 


"x18" Model * Le-Swing. MD 
No. 6 LeBlond Multi-Cat. 1941 
Lipe Carbo-Matic Lathe. 1942 

Lipe Carbo Lathe. 1942 

No. 6 WSL Reid Small-Piece. 1942 


LATHES, TURRET 


No. IL Gisholt Universal Saddle Type. 1942 
No. 3R Gisholt Universal Saddle Type. 1943 
No. 4R Gisholt Universal Saddle Type. 1943 
No. H5 Libby Universal Saddle Type. 1939 
Neo. 5 Gisholt Universal Ram Type. 1942 

Acme Universal Way Type. 


. JR Libby Universal Ram Type 1942 
No. 4 Gisholt Simplified. 1941 
No. 2 Warner & Swasey Simplified. 1941 
io. 2G Morey Bar & Chucker. 1943 
io. 1 Warner & Swasey Electric Head. 1940 


MILLS, PRODUCTION 


No. 3A Sundstrand Copy Mill. 1943 

Type C Hall Planetary Circular Form. 1942 
No. @8 Cincinnati Vertical. 1943 

Red Ring Two Spindle Profiler. 1942 


MILLS, TOOL ROOM 


No. 3 Cincinnati Vertical. M.S., D.T. 1940 
No. 3 Van Norman Plain. 1942 

No. 2K Kearney & Trecker Ly ag 1942 
No. 2 Cincinnati Vertical. M.S..D.T. 1941 
No. 2V Reid Prentice a "1941 

No. 4B Milwaukee Plain. } 

No. 3 Cincinnati Vertical. M D. 


SEARCHLIGHT SECTION 


VERSON 650-Ton All Steel Double 
Action Eccentric Press, New 1940 


No. 26 Kempemith Universal, 1942 

ALS Alcera Plain Mill. (No. 2 size.) New 
Ne. 2 Rapid Universal Mill. New 

FPN 28 Mathey Vertical Mill. New 


MISCELLANEOUS 
2000 HP Midwest Dynamometer. 1942 
Model ASF Shuster Straightening & Cut-Off 
No. D-60-Pa Ingersoll Rand Compressor 
200 KV Keleket Production X-Ray. 194% 
75 HP Gardner-Denver Air Compressor 
No. 616 Cleveland “Rigidterner™. 1942 
No. 22 Pease Blue Print Machine. 1942 
No. H-1 Micrometer Hone. 1942 
No. 172 Barnes Vertical Hone. Late 
No. 152 Barnes Vertical Hone. Late 
No. 71 Excelle Internal Lapper. 1942 
No. 1 Savage Nibbler, 4%" Cap. 1942 
Niles Roller Leveler. M.D 


PLANERS & SHAPERS 
36x36" x12" New Haven Planer 
36x36" 212’ Deitrich & Harvey Openside 
28” Ariston Shaper. New 
24” Stockbridge Plain Shaper. M.D 
24” Invicta Shaper. New 
24” Gould & Eberhardt Crank Shaper. Cone 
21” Ariston Shaper. New 
18” Invicta Shaper. New 
12” New Haven Vertical Slotter. M.D 


PRESSES 
650 Ton Verson Dbl. Act. Eccentric. 1940 
Logan Hydraulic Straightening Press. 1942 


SAWS 
No. 102 Campbell Abrasive Cut-Off. Late 
No. 20 Campbell Abrasive 
No. 6-DS Kling Friction Saw. 1946 


WELDERS 
Taylor-Winfield Hi-Wave. 1940 
28 KVA Taylor-Winfield Spot 


ALL MACHINES MAY BE INSPECTED UNDER POWER IN OUR WAREHOUSES 


INDIANAPOLIS 


1961 S. MERIDIAN 6, IND., PHONE GArfield 4421 


sMACHINE TOOLS ye 
1-1 16° Medel A Cleveland Th in 
2 | 
i 
No. 3 Gisholt Universal Ram Type 942 3 
x. i 
NEW, USED AND 4 3 
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SEARCHLIGHT SECTION 


EQ 


GRINDERS 

23436" Norton OD Cylindrical Grinder 
Norton OD Cylinc vical Grinder 
10436 Landis Grinder, 1940 
Landis OD Gr ander, Sem: Auto 
Lands OD Cy! 
213 Brown & Sharpe Unv 
Landis Plain OD Cyl Grinder 
12A4 Heald Gagematic, Internal Grinde 
29) Covel Tool & Cutter Grinder, 1942 
4H Londis plam hydraulic grinder, 1942 
Morton Vertical Surface Grinder, 1942 
Abrasive Surface Grinder, 1942 
16 C 16 Bryant internal Grinder, 1942 
5A Bryont Hole and Face Grinder, 1944 

Bryont Internal Grinder, 1944 
25 Bryant Internal Gr ander 194) 
4T Setlers Tool Grinder, 1942 
Contertess Grinder 
22701 Habco Tap Grinder, 1942 
Hime Centerless Grinder, 1935 Approx 


DRILLS 
32 LMS Leland Gifford Deep Hole Drill, 1942 
4 Stetion K ngsbury Drill, Older 218 Heads 
36HO Baker Hyd Vert 
1943 


940 
19a! 


1944 


1936 


1937 


2800 East Grand Bivd. 


x 
x 


Drijling Machines 


WRITE e 


U. S. EQUIPMENT CO. 


Natco 2 Way Horiz Hyd Drill & Tapping 
Mach, 1946 


Avey Multi Spindle Com Oper Drill, 1942 
LATHES 


Rapid Turret Lathe, 194} 

1943 & 10x42 
1944 
1942 


Ost 

28 Lo-Sw.ing Prod. Lothe 
—-6-36 Lo-Swing Prod. Lathe 

L pe Rollway Production Lathe 

16x72" Sebastian Engine Lathe, 

22x72" Axelson Engine Lathe, 1937 

918 Rivett Tool Room Lethe, 1942 

Bullard Multi-Matic, Type “A”, 6 Station 16 
1927 


MILLING MACHINES 
1-H K & T Horiz. Milling Machine, 1942 
08 Cincinniati Vertical Mill, Rotary Table 
TG-36 Lees Bradner Thread Mill, 1943 
Hall Planetary Thread Mill, Type “D” 
aylor Finn Spline Mill, 1942 
6x15 Hanson Whitney thread mill, 194) 
“12 8B & S Plan Horiz Prod Mill, 1943 
1M Kent Owens Hand Mills, 1942, (3 
GEAR MACHINES 
=} Fellows Shaper, 1940 
zd Fellows Fine Pitch Gear Shaver, 1936 (2 
GG.-19 Detroit Gear Grind Machine, New 1944 


WIRE e 


1943 
1944 


Detroit 11, Mich. 


PHONE 


COFFERS IMMEDIATE DELIVERY * 
ON THESE 1941 AND LATER BARGAINS * 


12° Red Ring Gear Shaver, 1940 

=18 Cleason Gear Grinding Machine, 1947 
Type Burber Colmon Gear Hobbers, 1°41 
Cimatoo! Tooth Rounder, 1938 


MISCELLANEOUS 
Heald Borematics, Transfers Type, 1942 
1/2 Barns Hyd Vert Hone, 1942 
424 Barns Hyd Vert Hone, 194) 
5-48" Cine. Dual Ram Vert. Broaches, 1943, (2 
16” Queen City Shaper, Factory Drive 
Shower Polish.ng Lathes (2) 1942 
Lehomadou Double End Polishing Lathe, new 
Peerless Hack Sow, 1941, Model 9 x 9 
213 Cambell Abrasive Cut Off saw, 1942 
P4 Ferracute Press, 1927 
Foster Superfinisher, 12 Flat Surface, 1936 
6000 Lb Fork Lift Truck, Clark 1944 High Lift 
Air Compressor, | HP Older 
Atomic Webders, 1943, (5 
Sheti.eld Gauges, 500 Series, 1942 5 
Continuous Chain Broaches, 5 Ton, 19.6 (2 
5 1on 54 Span Cab Operated Northern Crane 
3 Ton 37° Cab Operated Northern Crone 
No. 15 Gleason quenching presses, 1942 


Phone TR 2-8545 


With 
trols less chuck 
bracket 

and contr« 


Hardened ways, antifriction bearings, « 
> multiple tool holders, 1 
r, square turret, 7 


antifriction bearing steel ways 
compound rest with hand 
with selective gear 

S.jaw chuck 


feed, taper 


box, 9 leaders 


Both machines are reconditiond an 
ibject to 


huck guard an 


1114-16 Frankford Avenue 
GArfield 5-068! 
Philadelphia 25, Pa. 


FROM STOCK — NO. IL GISHOLT TURRET LATHES 


Serial No. 635-50 
oolant pump 
slide tool, | 


work light, air cylinder and con 
flanged tool holder, overhead pilot bar 
60 cycle 220-440 volt 1165 RPM AC motor 


Serial No. 612-7 


cross shding 


turret, power feed to carriage cross 
attachment to front carriage, thread chasing 
for thread chasing attachment, 5 short flange 
d 7*, H.P. 60 cycle 220-440 volt 1200 RPM 


d available for immediate shipment 


prior sale 


st 
ALL OF THE ABOVE MACHINES, PLUS MANY OTHERS, CAN BE 
INSPECTED UNDER POWER IN OUR WAREHOUSE 
WRITE — WIRE — PHONE 


ROTARY GEAR FINISHER 


MU chigen Tool Model 860 B—8" Complete 
with Motors and Control 


INTORNATIONAL MACHINERY COMPANY 
3133 Ave. Detroit 7. Mick 


Furnace 
Range 0 


Westinghouse Electric Hardening 
pusher type, for 16° breech blocks 
cegrccs to 1800 degrees 


WwW. C. COWDEN MACHINERY CO. 
Syracuse 4, N. Y. 


FOR FULL VALUE 
See BALL 


ALL TYPES OF 
METAL WORKING 
MACHINERY 


NEW AND USED 


ETTER RECONDITIONED 
MACHINE TOOLS... FOR 
ALL TOOL ROOM 

OR PRODUCTION 
NEEDS... AND 
OW-PRICED, WELL 

BUILT EUROPEAN 

TOOLS. ... 


L &T Us serve you: 
Phone STate 2-2930 


for NEW and USED 

MACHINE TOOLS 

BALL MACHINERY CO 


TU LAKE STREET CHICAGO 6 
BOUGHT AND SOLD 
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SEARCHLIGHT SECTION 


GUARANTEED 
MACHINE TOOLS 


REASONABLE 


HEADLINER ric 


LATHES 

12°'x84" ctrs American 12-speed Grd. Hd, md 

14°°x30" ctrs Lodge & Shipley Selec. Grd. Hd 

16 Lodge & Shipicy Selec Grd He 

20x72” ctrs Lodge & Shipley Selec Grd Had 
md 

21°x136" ctrs LeBlond Hvy Duty, Turner Drive 

er 

24x60" ctrs American Hvy Patt. 12-speed Grd 

Hd, md er 


24°°x84"' ctrs American Hvy., cone 
36''x%6" ctrs Schumocher & Boye Triple Grd 


me, taper 
36°'x108" ctrs Americon 12-spd Grd. Hd md 


36''x144"" centers (20° bed) American 12- 
speed Geored Head Lethe, o.c. m.d., taper 
ottochment, chuck, requiar equipment 


WC. Lipe “Carbo-Lothe’’, new 1942 
bed LeBlond “Rapid Production” High 
Speed Grd. Hd Lathe 


MILLING MACHINES 
No. 2-B Heavy Brown & Sharpe Plain, arr md 
No. 3 Kempsmith Universal, Lima Drive. div. hd 
vert. hd 
No 3-A Brown & Sharpe Universal, md. div. hd 


. Cincinnati “High Power’’ Universal 
Miller, m.d., div. hd. 


No. 4-B Heavy Brown & Sharpe Plain, orr md 

48° Cincinnati Plain Auto, m.d., 250 taper, 
intermitten teed 

No. 1 U.S. Hand, md 

6x14" Pratt & Whitney Thread, md 

6x84" Pratt & Whitney Thread 


SHAPERS 
20° Gould & Eberhardt High Duty 8G, motorized 
20° Stockbridge motorized 
24° Gould & Eberhardt High Duty 8G. motor aed 


28° Gould & Eberhardt “invincible” BG. ro 
torized 


PLANERS 
244246 Gray, md 
Cincinnoti, md 
Cincinnoti, md, 2 hds 


Niles-Bement-Pond Hvy Pott, md 
4 hds., box table 


Gray, arr. md, 2 hds 
Niles-Bement-Pond, 4 hds 


UPRIGHT DRILLS 
16° Canedy-Otto Model 3000FV Slid. Hd Floor 
md, 
No 2 Colburn 114" capt 
21° & 24° Cincinnoti-Bickford Siid Hd, md 
No. 3 Avey Slid. Hd. md 
25" Hoefer 2-spindle Hd, md, pt, tapping 
26" Prentice Sid Hd. md. pt 


RADIAL DRILLS 
6'-15" col. Cincinneti-Bickford, md 
6-16" col. American “Triple Purpose’, md 
7°.17" col. Dreses, md 


GRINDERS 
10x18" Norton Ploin, md 
10°'x24" Landis Plain Self-Cont., md 
20°'x144" Landis Plain Self-Cont, md 
No. 49.53 Besley Vert. Spdie mtr on spdie 
No 5-A Bryant Hydr. Internal, new 1944 
Oliver Drill Point Thinner, new 1945 
No 33 Abrasive Vert. Spdie. Surface, md 
No. 2 Norton Motor Driven Univ. Tool & Cutter 


GEAR MACHINERY 
No 3-36 Brown & Sharpe Cutter, md 
No. 5-A Cincinnoti Cutter, 60x16", md 
No. Adoms Hobber, err. md 
No. 2 Barber-Colman Hobber, md 
No. 12 Barber-Colman Hobber, sp d 
Rhenonia Hobber, 28°'x10"', cone drive 
No 18-H Gould & Eberhardt Hobber, md 


No. 18-HM Gould & Eberhardt 2-spindle Hobber 
5 


6, 11° & 18° Gleason Bevel Gear Generators 
No. 7 Fellows High Speed Shaper 

15” Gleason Bevel Gear Burnisher & Lopper 
12” Gleason Bevel Geor Planer, cone 


PUNCH PRESSES 
No 2 V-K-V OB!, 20 tons 
No. A-4 Robinson OB!, 56 tons 
No. 77 Toledo Open Back, 85 tons 
No. 5-H Cleveland Horn, 22 toms 


TURRET LATHES AND AUTOMATICS 


No 60! Oster “Rapiduction”, new 1943 
No 2-A Werner & Swasey, chucking, 


Cone 4-spindle Automatic, bor feed 
large assortment of collets 


SAWS 
Robertson, md 
6°'x6" Peerless High Speed, belt 
6''x6" Peerless Universo! Shaping m.d 
Peerless “Mechoni-Cut", md, late 
Atkins, belt 


SHEET METAL MACHINERY 


8 « 10 go. Sturdy-Bender Press Broke, 
m.d. steel constr. will broke 6° « 
3/16’, lote 


No. 236 Savage Nibbler, new 194! 

No 20 Quickwork Rotary Shear 

No 14!) Willems & White SE Punch & Sheor 


Class Bertsch SE Punch & Shear, 
48” gop 


No. 214 Pexto 62°'x18 go. Shear, md 
48x18 ga. Bertsch Shear, arr md 
No F-20 Yoder Beader 


MISCELLANEOUS 
Model 3-RR Hammond Butter & Polisher, late 
Type C Sly Tumblirg Barre! 
Oliver Heavy Duty Die Making Machine, lote 
10” Dill Slotter, md 
18° Niles-Bement-Pond Slotter, cone 
200 Bradley Compact Ham er 
No. | Catlin Keyseater, md, capt 
No. 4 Mitts & Merrill Keyseater, md 2'»" capt 
Sy" Rickert-Schofer Horz Tapper, late 
No. | Garvin Automatic Tapper, md 
No. 2-X Gervin Automatic Tapper. m « 
“oe Sullivan WL-44 Air Compressor, 40 HP 
mtr 


No. 0 LaPointe Brooch, md 

2” Landis Pipe Machine, cone 

Landis 2-spindle Bolt Threader, arr md 
2'2" Landis Long Bed Bolt Threader, leadscrew 


If you do not see listed above the machine you are interested in, 
kindly advise us, os our stock is constantly changing. We will also 
purchase your surplus machinery. 


COX MACHINERY COMPANY, INC. 


P.O. BOX 1953 CINCINNATI 1; OHIO 
Office&Warehouse 311-313 Bakewell St.,Covington,Ky. 


3 MINUTES FROM THE 
CINCINNATI MOTEL DISTRICT 


Telephone:JUniper 3091 
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SEARCHLIGHT SECTION 


Get DEPENDABLE HELP HERE------ 
as you prepare for better production 


IN STOCK—IMMEDIATE DELIVERY 


4° x 11 Canedy-Otto Radial Drill (1942) 


Every rebuilt machine we offer goes through our 


own rebuilding shop which means that you get 
24 Warner & Swasey G.H. Univ. Turret Lathe ‘chucker), 


equipment that is in tip top shape and ready Preselector, ser, 529421 (1940) 


for immediate precision operation. 16” x 54” Monarch Geared Head Engine Lathe (1943) 


As you prepare to improve your production line £2MH Cincinnati Hor. Plain Mill, ser. SA2P1D-26 
291A Covel Tool & Cutter Grinder (1942) 

3x11" Carlton Radial Drill (1940) 
1.2/3 Bu. Barrett Oil Extractor (1941) 
£73 Van Norman Oscillating Radius Grinder (1940) 
14x30" Hendey Engine Lathe, T.A. (1042) 


see why our machines fit in with your plans. Our 
satisfied customers grow because over 20 years 


experience in the used and rebuilt field means 


GUARANTEED SATISFACTION 


| 
| 
| 
| 
| 
| 
| 
£36 Van Norman High Precision Mill (1942) ; 
| 
! 
| 
| 
| 
| 


M. FEINBERG & CO. 


14 N. CLINTON STREET e CHICAGO 6, ILLINOIS 
Opposite Northwestern Station 


| Tel 

| 
| 


3036 - 3037 


TOP GRADE 


DEALING 
FAIR prices rrow FAIRFIELD MACHINE TOOLS 
} A DEALER OF ESTABLISHED REPUTATION from stock 
Three Unusual Tools — All Late Miller. New, 


e $5 J-L Turret Lathe 3” Bar. 


Rebuilt 
i Cleveland 6 Spindle Automatic Chucker, 434" capacity. 
$4 Morey Turret Lathes. Bar 


Leland-Gifford 2LMS 6 Spindle Drill Press with back gears and power chucking. 1950 


feed to all spindles. e 5-10x24 Grinders (exter- 
nal). Rebuilt 


Complete facilities 
available 


Ferdinand J. SN 0 W Co. 


6" x 48” Thompson Hydraulic Broach Grinder. 


FAIRFIELD. CONN 


75 SANFORD STREET ot RR Station Phone FAIRFIELD 9.332) 


FOR SALE 


LATE MODELS 


B18" Cleveland Automatic, 1951. 


20S.20 Grob Band Saw. 1940. 


4° Taylor & Fenn Duplex Spline Miller, 


1943. 
R.S Wiedemann Turret Punch, 1944. 


Gray Nibbler. 5/16" capty., 1943. 


WILLIAMS MACHINERY CO. 
990 BROAD STREET 
NEWARK, NEW JERSEY 


100” BETTS Vertical Boring 

BLANCHARD Rotary Surface Grinder 
6 « 16 gauge POWER PRESS 8 KE 
2A WARNER & Turret 

Soindie CONOMAT!I 

6 Spindle CLEVELAND Automatic 

NEW NS/8 GROB Band Saw. No priority 
52 CINCINNATI Contertess Grinder 

| DEVLIEG Supermiti, bed type 

25 CINCINNATI Machire 

27 WATERBURY-FARRELL Double Acting Press 
2—BUCKEVE Diese! Engines 


if you ere looking 


105 17th S?., Toledo 2, Ohio 


333 OLD HOOK ROAD 
WESTWOOD, N. J. 
WESTWOOD 5-3271 


22 BROWN & SHARPE 
UNIVERSAL GRINDER 


Factory Motor Drive 


INTERNATIONAL MACHINERY COMPANY 
3133 E. Jefferson Ave., Detroit 7, Mich. 
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SEARCHLIGHT SECTION 


IMMEDIATE DELIVERY FROM STOCK 


LATE TYPE AUTOMATICS—IMMEDIATE DELIVERY 3" stroke, 183 
2—2%s" CONE, SIX SPINDLE, SERIAL Nos. 2891 SE, 2464 SE ke 264214 
2—1'4" RAG ACME GRIDLEY, SIX SPINDLE, SERIAL Nos. 70987 ond 70884 
3—1 5s" RA6 ACME GRIDLEY, SIX SPINDLE, SERIAL No. 40652, 40444, 40603 
1—1%s" RAS ACME GRIDLEY, SIX SPINDLE, SERIAL No. 85013 on A Bu ae 
2—1" RA6 ACME GRIDLEY, SIX SPINDLE, SERIAL No. 23455 and 23333 "Model w. 8 . A 
2—9/16" RA6 ACME GRIDLEY, SIX SPINDLE, SERIAL Nos. 22965A, 22700 AM 
_AUTOMATICS Cincinnatl OD. TOGGLE DRAWING PRESSES 
ellows Gear Shapers #2-ET-10-86 BLISS TRIPLE ACTION, Ca 
Se ie) F 4S pacity of plunger 650 Ton. of Blankhoider 
~ 400 Ton, of Lower Ram, 350 Ton, bed area 
TE A Gaal fo. N season Wut 62x86", 39° stroke of plunger, 28", of blank 
NDERS BLISS DOUBLE ACTION. Capaci 
apaci 
a) No. 2 — Serial No. of plunger 525 Ton. of Blankholder 290 Ton. 
6" Ceco motes 2M2H1K433. FILMATIC BEARINGS. w Bed area 60x84", 25" stroke of drawing 
o. 676 New Britain Aut er, Se thru feed, infeed, Hydraulic Truing De a” ot blankholder slide, Double 
BROACHES CENTERLESS. Seria! No. BLISS DOUBLE ACTION. of 
*6 Ton American, 3 Way Stroke 24" Vs B3441. w work rest plunger 525 Ton, of Blankholder 290 Ton. 
Ton American. 3 Stroke 24 Bed area 50x72", 
de, 16" of b i 
2 Ton, 36" stroke, Modei No. 2¢ LATHES 
4 Melling inksha 2794 TOLEDO DOUBLE ACTION, C 
DRILL PRESSES *10x 3 Atia a k and gea pacit ot lunger 200 Ton, of Blankholder 
*#2B6 Ediund, Single Spindle, #2 M if lls Se ick, and face : 120 Ton, Bed area 45x72". 18 stroke of 
°1S" Fam Sgl. Spdl. ja « EV *R-14 Se : l wing, 1644 w drawing side, 12° stroke of blankhoider, 
N ixl4 n Lathe, 9.C.G Double back geared. 
x fy. "a 
sho Simplimatic, Air Operated Chuck a ROLLS 
N ists 2 Stub. wee *Kane & Roa F 
tical’ MILLING MACHINES SAWS 
“ tney Froduction t . R 7 Phose 
Model No. C-7 Natco Multiple PUNCH PRESSES 
Baush Radial, No. 6 wert j 2 T N Double +f 18 NEW 
GEAR MACHINERY 30° shut height, x87 Quick Work 
1a eveland Rigidhobber la N Bakewell 
1125A Fellows Gear Shaper s No. 4 k ‘ pd. Shell Tapper 
ke x t ‘ ‘ 
Bu NORTON CRANKSHAFT GRINDERS PRICED FOR QUICK DISPOSAL M1 Tapper, vertical tabie type 
‘ 14x30" Type B-81, 17x42" Type D-86, and 17x48" Type B-84. All complete *Kaut 1pacit 
ee with Pot Type Chucks, Motors and Electrical Equipment. THREADERS 
ws Landis Bolt, Tw pdl. with die he 
GRINDERS T 1, No. 4% Bliss, 449" stroke, 21 x2 
°*N Arter Rotary Surface, ! k 80 Ton, No. 42 Bliss H rning, 8” str x ° 
at tiace, 91% Mag huck 7442 Bliss Trimming, 4° stroke Williams Pipe. € 
He nk Threading, with hopper teed 
} Morey, apacity, chuck, cross slide 
re i Head Bar Feed 
tlace, Powerteed *No. 601 ter Cu + Mes 
1 Feed * Asterisk designates late type machines. 
ROLLER LEVELLERS 
McKAY '2" to 2" FOUR-HIGH LEVELLER 
NEW LATHES— 15" Diameter Rolls, (9) Levelling rolls, (11) back up rolis, (2) Pinching 
IMMEDIATE DELIVERY rolls, (1) 300 HP mtr. for main drive, (2) 10 HP mtrs. for screw down ond 
18x60" and 18x80" CC MEUSER TOOL- (1) 2 HP mtr. for pinch roll adjustm't. 
— — NEW. with 3 and 4 jaw McKAY '4" to 2" TWO-HIGH LEVELLER 
13” Diameter Rolls, (11) Levelling rolls, (2) Pinching rolls, with 150 HP 
SWING WITH GAP OPEN. (3) motor for main drive, (2) 7'2 HP motors for screw down. 
MACHINERY CO. 
6111 VERMONT AVE., DETROIT, MICH. 
Tyler 7-6300 
American Machinist e MID-NOVEMBER, 1952 
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SEARCHLIGHT SECTION 


SEE 


AUTOMATICS 
BROACHES 
DRILLS 
GRINDERS 
LATHES 
MILLS 
PRESSES 
PLANERS 
SHAPERS 
MISCELLANEOUS 
GUARANTEED 


Poul Connell extends to all of his friends and customers, 
a sincere invitation to visit the new ond finer quarters 
of the Connell Machinery Company which contains one of 
the most modern offices and warehouse facilities in North- 
west Ohio 


WRITE « WIRE « PHONE 


TELEPHONE LA. 9120 


IF YOU WANT THE BEST IN MACHINE TOOLS 


1041 CUSTER DRIVE e TOLEDO 12, OHIO 


Above shows a corner of the new and 
modern reconditioning shep lecated in the 
new quarters of the Connell Machinery 
Company 


Special Offering for the Month 
of November 


Mode! H.3 BARNES HYDRAM DRILL- 
AND REAMING MA.- 


1943—Complete with 
ond controis arr anged 

40 5 60—Capacity 

71035 Steel 

Distance, face of column te center 

1244 inches—Size of regular 

working surface, 32°x19°—Vertical 
travel of spindle. inches—Vertical travel 
of table, 23 inches—Spindie Morse 
25 


TOOLS 


STRUCTURAL STEEL 
PLAIN OR FABRICATED TO ORDER 


FOR CONSTRUCTION OR INDUSTRIAL USES 


A wide range of sizes in stock 


SEND US YOUR INQUIRIES & SPECIFICATIONS 


ACORN irone Co. 
Engineers - Designers ~ Fabricators - Erectors 


DELAWARE AVE. AT POPLAR ST., PHILADELPHIA 23, FA. “ 


KALLOR'S THE PLACE 
TO BUY WITH 
CONFIDENCE 


Mode! 14A Gardner 20° Disc Grinder 

Niles 300 Ton Hydr. Carwhee! Preas 

20’'x8’ Monarch Lathe Timken-—-Mf in Base 

4 Excelsior Angle Bending Roll 1%4"'x 
axe 

Bliss +1 Toggle Press 

Brown & Sharpe #3B Mill 

Available New Tools--Direct From Stock 

SB-70 Turret Lathe Cap 

4’, Radial Drilis 


22-23-24 Milling Machines Horisontal 
& Vertical 


Surtace Grinders 
Niagara +642 Power Gap Shear 
212 Martin Hydraulic Marking Machine 


KALLOR MACHINERY CO., INC. 
199 Centre St., New York 13, N. Y. 
CAnal 6-2912 


@ AUCTIONEERS 


BORING & FACING HEAD 


@ LIQUIDATORS BORING & FACING HEAD 
ye APPRAISERS FOR USE ON 4° DIA BORING MILLS 


LATE TYPE MACHINE TOOLS IN STOCK 
SEND US YOUR REQUIREMENTS 


ROS EN 131 St Clair Ave 
Cleveland. Ohio 
and Company SUPERIOR 


1-0500 


Room 1608, N.B.C. Building 
CLEVELAND, OHIO resdee, INC 


AUTOMATIC 
Turret-Lathes 
Potter & Johnston—6DREL 
34” swing over bed 
28” travel of turret slide 
Timken Bearings—hardened ways— 
Serial 711402—711403— 


immediate delivery from stock 


MACHINE & TOOL CO. 


29.28 Ave Long City 1 NY. 
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THE FOLLOWING LATE TYPE HIGH SPEED BROWN & 
SHARPE AUTOMATIC SCREW MACHINES 
ARE NOW IN STOCK FOR IMMEDIATE 
DELIVERY 


2—No. 00 H. S. Serial Nos. 13256 and 13268 (1938); Swing 
Stop, 44” Spindle Cap., 6000 R.P.M. Spindle Speed, New 
Turner Motor Drives. Beaver-Bilt. 


2—No. 00 H.S. Serial Nos. 17101 and 17102 (1943); Swing 
Stop, Screw Slotting Attachment, 44” Spindle Cap., 6000 
R.P.M. Spindle Speed, New Turner Motor Drives, 
Beaver-Bilt. 


1—No. 00G H.S. Serial No. 14662 (1940); Swing Stop, 
Screw Slotting Attachment, Spindle Cap. 6000 
R.P.M. Spindie Speed, Motor in Base, Beaver-Bilt. 


1—No. 0 H.S. Serial No. 8529 (1940); Swing Stop, 34” Spin- 
die Cap., 4150 R.P.M. Spindle Speed, Drive-All Motor 
Drive. Beaver-Bilt. 


2—No. 0G H.S. Serial Nos. 10298, 11385 (1944); Swing 
Stop, Vertical Cutoff Slide, 34” Spindle Cap., 4150 R.P.M. 
Spindle Speed, Motor in Base. Beaver-Bilt. 


6—No. 0G HS. Serial Nos. 8251 (1940); 10212, 10236, 10914, 
10915 and 11009 (1944); Swing Stop, 34” Spindle Cap., 
4150 R.P.M. Spindle Speed, Motor in Base. Beaver-Bilt. 


2—No. 2 H.S. Serial Nos. 7404 and 7405 (1937); Swing 
Stop, Vertical Cutoff Slide, 1%” Spindle Cap., 3000 
R.P.M. Spindle Speed, New Turner Motor Drive. 
Beaver-Bilt. 


2—No. 2G H.S. Serial Nos. 7519 and 7658 (1937); Swing 
Stop, Vertical Cutoff Slide, 114” Spindle Cap., 3000 
R.P.M. Spindle Speed, Motor in Base. Beaver-Bilt 


1—No. 2G HS. Serial No. 7524 (1937); Swing Stop, Verti- 
cal Cutoff Slide, Screw Slotting Attachment, 114” Spin- 
dle Cap., 3000 R.P.M. Spindle Speed, Motor in Base. 
Beaver-Bilt. 


BROWN & SHARPE 
AUTOMATIC SCREW MACHINES 
Not Just Rebuilt....But Beaver-Bilt 


Beaver-Bilt Brown & Sharpe machines are unconditionally guvar- 

anteed to produce work \'o the same tolerances as new machines. 
Only genuine 8 & S replacement parts ore used and no change 
is made from standard. 


USED AND BEAVER-BILT MACHINERY DIVISION 


TRADE-IN SPECIALS IN GOOD OPERATING 
CONDITION 


1—No. 00 Standard Brown & Sharpe Automatic Screw 
( Machine, Serial No. 2658, complete with standard 
equipment. In very good operating condition. 
1—No. 00G Standard Brown & Sharpe Automatic 
Screw Machine, Serial No. 7641, with High Speed 
, Spindle and Turner Motor Drive, also standard 
equipment. In very good operating condition 
3—No. 00G H.S. Brown & Sharpe Automatic Screw 
‘ Machines, Serial Nos. 10310, 11377, and 12123, with 
Swing Stops, Motors in base, and standard equip- 
ment. These machines are in excellent condition. 
? 1—No. 00G H.S. Brown & Sharpe Automatic Screw 
P Threading Machine, Serial No. 16024, with Screw 
Slotting Attachment and Motor in base. In excel- 
r lent operating condition. 
¢ 1—No. 0 Standard Brown & Sharpe Automatic Turret 
5 Forming Screw Machine, Serial No. 5698. Com- 
plete with Motor Drive. Good Condition. 
1—No. 0G Brown & Sharpe Automatic Screw Ma- 
chine, Serial No. 7655, complete with Motor in 
Base, and standard equipment. In excellent cond 
1—No. 2 Standard Brown & Sharpe Automatic Turret 
Forming Screw Machine, Serial No. 541 with High 
Speed Spindle. Fair Condition 


OTHER FINE MACHINE TOOLS 
IN EXCELLENT CONDITION 


I1—No. 2 Cam Haskins 
High Speed Produc- 
tion Tapping Machine, BEAVER 


Serial No. T-9721, UNCONDITIONAL 
New in 1944, and in A VARANTEE 
excellent condition Beaver-Bii; or 


4—-Lipe - Rollway Pneu- “as is” 
matic Bar Feeds, 
Model 56A, Serials 
from 255 to 366. Sin- 
gle Bar type for No. 
00 Brown & Sharpe 
Automatic Screw Ma- 
chines These Bar 
Feeds are in excellent : ] 
condition. Price $150 Paid for a fy 
each NET of the Purch 
1—No. 0 High Speed 
Brown & Sharpe Hand 
Screw Machine, Serial 
No. 1725 (1939); Motor in Base. Excellent oper. cond 
1—Motor Driven Burring Attachment Complete for No. 2G 
Brown & Sharpe Automatic Screw Machine. In like-new 
condition. Price $500.00 NET 


PHONE: SEeley 3-0680 


Machine so} 
US can be 


ase price, 


Beawer Industries 


1500 WEST ADAMS STREET, 


CHICAGO 7, ILLINOIS 


; 
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Planning Increased Production? 


LET HOCHMAN HELP YOU 


3° Gleason Spiral Bevel Gear 
Generator, Late type 


3” Gleason Straight Bevel Gear 
Generator, Late type 


22 Cincinnati Centerless Grinder 
231 Excello Thread Grinder 


¢H1 Micromatic Hydrohoner, 
Horizontal, Late type 


6" Model C Sundstrand Auto, 
Stub Lathe 


14° Hendey Yoke Head Lathe 


American Geared Head. 
Taper Att. Lathe 


36x35’ Bridgeford Engine Lathe 


22A Warner & Swasey. Bar & 
Chuck, Turret Lathe, Older 


22G Morey. Turret Lathe 


50 ton, PG-4 Ferracute, D.A. 
OBI Press, motorized, Roll 
Feed 

No. OS-20 Grob, Drum type. 


Band Saw 
No. 36-P DoAll Band Saw 


42° Tannewitz Metal Cutting 
Band Saw 


52° x 14 ga. Pexto Power Shear 
24% Warner & Swasey, Turret 
Lathe 


£72A5 Heald Internal Grinder, 
Hydraulic Crossfeeds, Ex- 
tended Base 


Wiedemann Rotary Punch 
28” throat 


U.S. Muti-Miller, 
simplex 


production, 


RALPH AN « 00. 


50 EDISON PLACE 


Mitchell 3-8430 NEWARK, N. J. 


r— 


Our Machines Can Be Seen Under 
Power....30 DAY GUARANTEE 


\ 


Partial Listings: 
AUTOMATIC FA6 Me 
trenal Acme 6 spdie late 
GRINDERS. Cy! Landis 

Cina fairly 


TURRET. VERT 
«Bullard, Spiral 
drive, new 1945 (2 
24 WES. Timken, cross sliding 
turret 

Gishelt Univ Chucker (943 
MULTIMATIC. 6 Sedle i?” Bul 
Mead D. New 1045 
SAWS Resmussen, Bar 

Feed tate 

SHEARS. 104) 16° cap All steel 
Dank 

WELDERS. (50 KVA Thempren 
Gibb, contr's. modern 

WE ALSO BUY SINGLE ITEMS 
AND COMPLETE PLANTS 


114 N. Jefferson Street 


Since the ten years we've been in business, our mo- 
chinery turnover equals that of any larger Chicago 
dealer! In concentrating on used and rebuilt equip- 
ment the best interests of owr customers ore para- 
mount! We first select only top quality machines— 
second, every machine is tested “under power’ — 
third, we give a 30-day money-back guarantee on 


all machines sold 


TRY US AND COMPARE! 


We welcome your business and can guarantee satis 


faction from every machine bought from us 


CAMRAS EQUIPMENT CO. 


ANdover 3-4138 


Chicago 6, Ill. 


Air compressor 6 x 7" Ing. Rand (1947 
Automat.c i (1942 
Grinder 12 x 36" Landis, Hydraulic (1943 
Grinder thread 233 Excello (1942 
Hoist 2 Ton Shaw-Box—Bridge drive (New 
Lathe 12-14" 30" Monarch “CK” TA (1942 
Miller, Thread 12 x 30° Morey Shield (1942 
N pple Machine 1', Landmaco (1945 
Nipple Machine 2” Londis 2 Heads (1950) 
Press 2156 Niagora (Reducing) 6 Stroke B.G 
1940) 
Press O.B.1. Niagara Dial feed, 2” Stroke 
Turret Lothe Worner-Swasey Bor Feed 
(194) 
Turret Lathe 3F Fastermotic, Aichuck 
Cylinder 
Ali Machines AC Motor Drive 


GALBREATH MACHINERY CO. 
306 Empire Bidg., Pittsburgh 22, Pa. 


AUTOMATIC TURRET LATHES 
2—Potter & Johnston—5S D—Hardened 
Ways. Complete with 3-Jaw Air Chuck 
& Cylinder 
INTERNATIONAL MACHINERY COMPANY 
3133 Jefferson Detroit 7, Mich 


NEW AND USED MACHINE TOOLS 
From both the American and European 
markets 


HICKS MACHINERY CO ai 
110 Albany St. 

New Brunswick, N. J 

Kiimer 5-3738 


A TRIBUTE 
to our many loyal customers 


WE HAVE MOVED TO LARGER 
QUARTERS from 678 Henry St., so 
that we may serve you more effi- 
ciently. 

SURPLUS MACHINE TOOL CO. 


1675 Bagley ©¢ Phone WO. 3-8959 
Detroit 16, Mich. 


75th anniversary issue 
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SEARCHLIGHT SECTION 


THE TIME FOR 


is coming up F-A-S-T!!! 


MODERNIZATION 


WHEN YOU ARE READY— 


SEE MacDELL 


Here’s Your 
Dependable Source for 
Highest Quality 
Late Type 
Machine Tools 


The MacDELL organization has always featured 
late type equipment so that its customers would 
have the very finest in equipment. Therefore, in 
your plans for modernization of your production 
facilities, you can purchase with complete con- 
fidence from MacDELL. You'll buy machine tools 
that will be dependable aids in helping you to 
realize good profits. Every piece of equipment 
MacDELL sells is of excellent quality and is guar- 
anteed. See MacDELL-—you can’t miss in making 
quality purchases. 


SPECIALISTS 
IN BALANCING EQUIPMENT 


For years MacDELL has been known for being o source for 
Balancing Equipment—o source thot is the positive assur 
cnce of satisfaction with every purchase. For your imme 
diate needs and for future requirements, save yourself 
time and money. Secure equipment that will give you per 
formance that pays. This organization has complete and 
fully modern re-building facilities and is recognized as 
the largest dealer in Balancing Equipment in the United 
States 


SEE OUR CURRENT LISTINGS ! 
IN THE REGULAR ISSUES 


MONROE 6-7715 
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FOR 
“High Quality Cools” 


Here Are Random Selections From 
Our Inventory 


BARBER COLMAN Type A Gear Hobber, 1945 


MATTISON 12” x 48” Hydraulic Surface 
Grinder, 1943 


GISHOLT 2L Saddle Type Turret Lathe. Pre- 
selector Head, Bar & Chucking, Cross Slid- 
ing Turret, 1942 


LODGE & SHIPLEY 3A Duomatic Lathe, 1946 


GEMCO 20” Universal Shaper. Power Down 
Feed, Power Rapid Traverse, 1946 


KEARNEY & TRECKER 2HL Horizontal Mill, 
1943 


NORTON No. 26 Hyprolap, 1942 


WE BUY AS WELL AS SELL 
LATE TYPE MACHINE TOOLS 


If you have any late type equipment that you wish to sell, or to 
trade in on cther equipment—write, telegraph, or phone. A MocDELL 
representative can b> in your office within 48 hours—anywhere in 
the country. Visit us when in Chicago. Just phone and we will have 


a car call for you 


CORPORATION 
1042 W. LAKE ST. « 
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DON’T BE SATISFIED 
WITH YOUR MACHINERY OUTPUT 
REDUCE COSTS — INCREASE PRODUCTION 


WER 
with MORE ELECTRIC 


WE CAN HELP YOU! we actually have one of America’s 
Largest and most Diversified stocks of ELECTRIC MOTORS, GENERA 
TORS, CONTROLS, and ELECTRICAL EQUIPMENT 


DON’T LOSE THAT CONTRACT or any production for the lack of 
Electrical Equipment! 


We can Ship From STOCK! 


mMoTORS—AC GENERATORS—AC 
te 300 HP Seuirrel Coge—Slip Ring Open Electric Oriven—AC or OC 
and Enciosed Multi Speed—High Torque and Emergency Stand By Plants 
Sie Adjustable Speed Geared Head Brake ators 
Motors «te able Frequency Generators and 60 cycle 
MOTORS—0C eer te 250 cycle frequency changes 400 cye 
te 700 HP 115-230 and 550 Volts Va Generacers 
Seed Variable Voltage Constant Spred 
VARIABLE SPEED MOTOR aie Elect ical Equipment 28 20 Velt OC generates 
AC Range 10) | te 250 409 and £00 eye generators Anodizing Gene 
GENERATORS—D c tors Specal Frequency and Special DC Vet Gen 
125-290-550 Volt C Motor Driven for sup 
ety OC power tor Moter Driven Machinery TEST AND 


Traveling Cranes, Magnets, Brakes. ete Dynameometers Sine Wave Ge 


LOW VOLTAGE DC. GENERATORS MISCELLANEOUS 
for Plating Electrolytic Anodizing Travsfermers, Welders. Hoists. Pumps—Blowers 
Battery Charging AC Meteor Plugging ete ete 


DEFENSE INDUSTRY 


Avo d Lost production cused by breakdowns Replace immediately from our STOCK 


BUY or RENT 


Send us all your inquiries. 


L. J. LAND 


CAnal 6-6976 


McDONALD 


USED MACHINERY 


P & W 2-Spindle Vert. Profiler 
4,” Bar Horiz, Table Type Boring Mil 
Angle Shear 
Lelong Ext. Ged Grad. Had Gap Lathe 
oom & Sharpe No 2-A Univ. Miller SPO. Gra 
“a 


American (Lucas) Ne 2 War Drive PI 
Miller 

Cincinnati No Univ Miller SPD Gra He 

N.B.P 600 Ton Horiz, Hydr Wheel Press 

D & K (Chieage) (0 Power Leaf Brake Cap 


Niles Edge Planer 26 AC MD 20 ar jacks 
Kelly 32° 8 P Gear Box Crank Shaper MD 

Brown & Sharpe Ne 2-G Aute Serew Mach MD 
American 18 (20 8 Meter in base Grad Ha 


Landis 20°172" and (8°196" Plain Ext Grinders 

Hanchett 25 4 Sp. Vert Hydr. Surf Grinder 
table 

W & Ne 2-4 Grd. Ha Univ Turret Lathe 
chucking 

Rivett Ne 104 AC M.D. Internal Grinder 

Neos 2-8 & 3-8 Horiz, Plain Millers 


Cincinnati 367536110 OH Planer 2 Hos Box 
able 


Heald No. 72A-3 Hydr int. Grinder Red Head So 
LeGteond 27°x12) Bed Grd Ha QCG Lathe 
hollew spindle 
Norton Horiz. Hand Surf Grinder 
Cincinnati No 2 Hi-Power SPD Vert Miller 
G & LT Bar Horiz. Boring Milt 
20° All Ged Camel Back Drill |-Se and Barnes 
Mueller Dreses 5 Radial Dril's 
B'anchard Vert. Sp. Surf Grinder 26° chuck 
Campbell No. 213 abrasive cut off 1947 
Sundstrand 4.Sp Vert. Rigidmill 
ea 22 Ret. Surf Grinder 12” chuck 1947 
Narel =3-8 Vert. Air Hammer AC MO 
Landis 2-89. 2° Cap. Belt oder MD 
Hendey (6°18 bed OCG Lathe 1999 
W & S Neo 4 Ram Type Ha. Turret Lathe 
G & E 24” Gear Box Shaper Tilt. Table Too 
Newton 48° Table |.Sp Cont. Vert. Miller 
Foster 2-F Fastermatic Hyd Turret Lathe 
Kempsmith No. 2 Vertical Maximitier MD 
Heald =70-A Red Head Sp. internal Grinder 
Springfield Planer Type Surf Grinder 
P & 2-M Auto. Prod. Miller, 2 Tables 
Foote. Burt Box Col. Drill 
10 & 12 Press Brakes 
Bullard 24° & 30° Vert. Turret 
Lathes 
Lynd.Farquhar 26° stroke openside 
wemese Shaper Planer 


McDONALD MACHINERY CO. 
1531-35 No. B'way., St. Louis 6, Mo. 


YOUR FOUR-CORNER CHOICE 
LATE TYPE MACHINERY 


CONE AUTOMATIC CONE AUTOMATIC 
Capacity Four Spindle 454° Capacity. Four Spindle 
Monutactured in 1940 Manutactured in 1944 
Varius Miscellaneous Tooling Various Miscellaneous Tooling 


13° LE BLOND Rapid Production 17° LE BLOND Rapid Production 
Lathe Lathe 
Serial No 13-RP 6} Serial No 17-RP-213 
Manutactured in 1940 Manufactured in 194] 
Hole Through Spindle 1.13/16" Hole through spind! 
12'2" between centers 16” Between Centers 
6 Spindle Speeds, 200-1209 RPM 6 Spindle Speeds, 54-375 RPM 


FOSTER MACHINERY SALES COMPANY 
18800 HAWTHORNE STREET, DETROIT 3, MICHIGAN 
M.D N.A. Member TWinbrook 1-0354 


NEW AND USED 


2—Potter & Johnston auto. Turret Lathes 
Model 6-DREL 


2—Herbert Universal Turret Lathes 298 24 
2—Bardons & Oliver Turret Lathes 27 = 
°—Cincinnati Vert. Mills 20-8 

2—Girards Radial Drills 3 ft. 4 ft 

2—Double end Centering Machines 10x42 
1—Jones & Lamson auto. Thread Grinder 636 
i1—Eryant Hole & Face Grinder 16A22 
i1—Kent Owens Hydr. Miller 1-8 

1—Landis Hydr. Internal Grinder 
1—double «pdl. Profiler 15x9 

1—Heald hydr. Surface Grinder 25A 
1—Arter Surface Grinder A-1-8 

1—Legan hydr. Press, cap 5 ton 


2—Hi-speed V-Ram Shaper 20" 


MACHINE & TOOL CO. 
Long Island City 1, N. Y. 


Heald No 72 internal Grinder, MD LARGE GRINDER 


Herdinge Mode! MD37 Bench Lathe 


Leidiew 30° Type CMT Metal Band Sow Motor Drive— Excellent Condition 


D. E. DONY MACHINERY CO. SUN MACHINERY CO. 
47 Laurelton Rd. Rochester 9, N. Y. 1060 Broad St., Newark 2, N. J. 


Stemco 36" Pey-Otf Reel 30 Landis Plain Cylindrical Gr nder 


HYDRAULIC DRILLING MACHINE 


DEFIANCE 16-Spindle Double Head Mo- 


tors: 2—7'2 HP—3/60/440 


INTERNATIONAL M/S CHINERY COMPANY 
3133 E. Jefferson Detroit 7, Mich 


M:> 
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Those who know machine tools best- 
buy at LAURENS! 


73.3% of our business comes from companies 
rated AAA-1* 


JUST A PEW MACHINES OUT OF OUR LARGE STOCK! 


Among our customers are America's largest users of machine tools 
They know how and where to buy machine tools their produc- 


tion costs depend on this knowledge! 


Why, then, do they come to us? We have an intimate knowledge Uy 
One Model No. 4H8 LIBBY Heavy Duty Soddie Type of machine tools, inside and out—all makes, models, ages. This ; 
Turret Lathe, new in 1940, with variovs tooling, 28° special knowledge—o Laurens family tradition now in its third 
4-jaw chuck, 84" hole thru spindle, 32° swing, hard- 


| cad wee. generation—enables us to select and stock only machines with 


real productive potential. And we back our judgment with c 


meaningful guarantee. 


Small company or large, try us—just once! Coll us collect to 
day! Ask for Joe Laurens. Our large and modern showroom very 


likely includes the hard-to-get machines you need. 


"Based on 1951 Sales Volume D&B rating 


No. 1FU GISHOLT-FOSTER “FASTERMATIC™ Avtomotic 
Turret Lathe, with large amount of tooling, used very 


little LA ENS BROS., inc. REDWOOD 3500 


/ 2780 HIGHLA 


CINCINNATI 12, O. 


One 14” x 54” centers MONARCH Tool Room Lathe, geared head, new | 939/40 
swings 16'4', taper attachment 

Twe Model 0-86 NORTON “Cronk.O-Matic” Crank 

Pin Grinders, new in 1944, used very little, 17° swing, 

42° between centers, hydraulic traverse, with head 


damping, lots of extra features 
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SEARCHLIGHT SECTION 


IN WAREHOUSE 
Currier Machine Sales READY TO SHIP 


36 BULLARD V TL. Spwol, 1942 
P. ©. Box 1503 1055 State Street New Haven, Conn. 2401 CAMPBELL Abros.ve Cutomatic, 1947 
Drift ILMS LELAND GIFFORD SS. Ser. 
1155S, 1156 & 1689 (3 

INDUSTRIAL MACHINERY BOUGHT & SOLD 
NATCO D7-HU-134, 16 stroke, 20 

MACHINERY APPRAISED—MACHINERY REBUILT Phone LOcust 2-3284 

Lothe—-LODGE & SHIPLEY 36x12) «, GH 

Cc, 15 HP OC motor 


Lethe—HOUSTON STANWOOD cc, 
TYPICAL CURRIER CURRENT OFFERINGS Qc 
Lethe—-BRIDGEFORD 42°«17'6" «, BG, 25 
HP OC motor, cxcellent 
Lathe—-POND 48°x10' « GH, 10 HP AC 
chuck. face plete, steady rest 
17 « LeBlond G.H. Lethes 212 Mart n Hy 4dr. Marking Machine 36" OHIO V Ram Shaper, 1942, w univ. table 
vise & electrical 
19 « @ LeBlon4 G.H. Laties Markem Univ. Embossing Machine NATIONAL Prec sion Bent Tappers, '4°'—-180 


194 tically te intity of 
*16 Blanchord Surtace Grinder, Beit Drive Tumb'ing Barries. Large 6 Smal! ically new, w/elec. & quantity 


i2 « 5 Hendey Head Lathes 5! Single Spindie Cleve'and Automatic 


Hendey Yoke Head Lathes W.F. Thread Rollers, 200. z10 
ELMER W. PFEIL, INC. 
B 4 S Cone Head Univ. Millers W.F. Shell Thread Rollers 
624 Engineers Bidg., Cleveland 14, O. 
Douglas £0 Pan Miller Detroit Power Screw Driver 
MAin 1-0560 
Rice Barton S; line Miller Pexto 14 Gauge Flanger 


Multiple Spindle Drill Presses Espen Lucas Cold Saw 


Cinn. Upright Drill Presses Heller Automatic Cold Saws 
Dial Feed Presses (Several) 2 Heim Centerless Grinder D E LTA 
W.FF. 40 Ton D.A. Press 4 Manville =1 DSS.D. Cold Header, 


Baird Transter Press Motor Drive EQUIPMENT co. 


#40 Anderson Dial Feed Taprers (4 W 4S. & Foster Hand Screw Machines 


#700. 0.2 B 4S Automatics Degreasers, Detrex & Blakeslee New & Rebuilt 
11 16° Model B Cleveland Automatic V&600.B.1. Presses, 15 to 20 Ton 
MACHINE 


We also have cash waiting for late tyoe machine tools. So shoot TOOLS 
in your list of surplus machines today—from a single item to a 7 
complete plant 148 N. 3rd St., Philadelphia 6, Pa. 
Tel. MArket 7-1860 


GRINDERS Hydro-Matic Sparks Simplex Lathe Model 


LATE TOOLS 101-A. All Hydraulic feed equipped with 


Typ air collet cap. 8 spindle hole 5° with 25 

tong tudinal and transversal feet, with a AUTOMATIC~-Cleveland Model “A” H. P. G. E. 220-440 V 

12 per mag chuck DRILL—Natco, B2F2. Double end 

Mitveukee Face Mil Grinder, S/N 71-4242 DRILL HEADS--Natco, Excello, Rehnberg— Co. 

1943), with blower system 

S/N 2C-507 GEAR—Cross =<50 Univ. Chamfeiing Ma 16” x 68° Landis crank shaft grinder com 

Templet Toot Bit Grinder, N TT-BG chine plete with motors, pump, 1—6" 3 law 
20.103, Cap Toot Bts up to wide GEAR-—Fellows Gear Shaper 1—S" 3 Jaw chucks. 

13,4 high GRINDER -Sesly +902 Vert. Spindle 

Gleason #4 Angular Bevel Tester, 1718 GRINDER--Heald Plain Chucking 96° Yoder Circular shear with cutters, 

1943) Max. distance trom end of spel. no GRINDER —Heald £72A3 Plain H. P., 220 440 V., 60 cycle, 3 phase motor. 

to center of hine 3 os, oe 

Gle =12 Tool Sharpener, N Cut 6" Excello spindle with Lou's A!lis motor, 

18606 (1940 hard GRINDER iver #2 Arc Face Mill 440 V.. 3 phase. 60 cycle, 1800 


60 cycle 3 phase mo 
tor. Late model. Mig. by Norwood Engrng. 


6” diameter con be sharpen d on this mach GRINDER —Hoanchett =72 3-Spindle Rotary 

Dauber Kratsch Toot & Cutter Grinder, S$ N GRINDER, THREAD —Excello 33, Rebuilt 
179 (1937) This machine 1s equivalent to a GRINDER, THREAD. -Excello 35L, Rebuilt 
213 HAMMER Stcndard 500 Drop 

Norton OO Grinder 10 x 60, Type C Mechanical LATHE, TURRET Foster 2FU Fastermatic 20°'x120°° & 20°'x144" layout plate with legs. 
Travers 4) machine LATHE, TURRET~Bullard 36" Vertical 


THREAD ROLLER MILLER —KST =12-36 Simplex LATCH MACHINERY & 


aterbury Farre d teed Thread 
tert arre| Horst hand teed Thrcad SUPPLY co. 
National Hydraulic Thread Roller S N X2667 
‘ 701 E. 96th St., Clevel 
BRM Macuinery corr. St., Cleveland 8, Ohio 
NIBBLER / Glenville 1-2104 
Whitney Jensen Nibbler (1944) 1° cap toot ss 53 EVERGREEN AVE..NEWARK 5, N.J. 


sperated 
BORING MILL 


“uate THREADING AND ROLL 


We have available in Buffalo for immedi- 
N shear = 410 ate delivery 10 Bed-Type Production Tri-Hydraulic 1947 


micrometer gouges ing Machines. They are low cost machines, 

WOODWORKING MACHINE money-makers for any firm having long INTERNATIONAL MACHINERY COMPANY 

Oliver 23400 Double End Sancing Machine run milling work 3133 E. Jefferson Ave., Detroit 7, Mich. 
SN 


5566 194) 


18° Trunion indexing fixture 360° 212004 
501. Mig. by American Can Company. 


Will sell or lease in lots of five only to 
CAN MACHINERY any one or two firms who can prove they 
Automat« Can Machin Standard 


Knapp Corp. SN 9865 (1944) will label have long run work for these machines. FOR QUICK SALE 
approx 300 units per minut 
or inspection call a Sear 
ED SMITH MACHINERY SALES 
1529 Lillibridge Detroit 14, Mich GLEASON MACHINERY & 28” Cineinnati Upright Drilt 
VA 2-4830 : ENGINEERING COMPANY BOSS MACHINERY CO. 
2344 Genesee St. Buffalo 25, N. Y. 35 Salter St., Springfield, N. J. 
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SEARCHLIGHT SECTION 


Botwinik 


NEW 


7 STEP REBUILDING 
70 CLOSE TOLERANCES 


1. Dismantling ond Cleaning. 

2. Ports Checking. 

Scraping and Fitting. 

4. Modernizing to Present 
Day Standards. 


5. Electrical Equipment Over- 
houled. 


©. New Ports Supplied and 
Fitted. 


7. Reassembling, Aligning 
ond Testing Under Actual 
Working Conditions for 
Close Tolerance. 


PARTIAL LIST OF 
MACHINES AVAILABLE 


BORING MILLS 


38°.44° NBP Vert Turret 

24° Bullord MD. Vert. Turret 

Gidding and Lewis O0T Horiz Table 
Tyoe 1948 vintage Boring Mill 
Table 18°'x26 Dio. of Spindle 3', 
So ndle Speed 2000 RPM 

10° massive type MD. Vertical 
Boring Mill—2 Swivel Heads 

Betts 8 (actual swing 108°) 7? Swivel 
Heads Vert Boring Mili, MD 


GRINDERS 


Heald Nos. 70A, 72A3 and 73 Int 

Blanchard 16A Vert. Surface 

Cinna 22. 3, ond 4 Centerless 

Norton 10°36", and 
96° Pi Cyl MD 


SCREW MACHINES 


8 & S =00G, 0G and 2G—Lote 

Conomatics Spindle Auto 

6 Soindle Neti Acme Gridley 
Model 


PRESSES 


Lempco 50 Ton “Hypermatic” MD 
High Speed Punch Press 

50 Ton Henry and Wright M.D. Dicing 

No. 2 National Moxi-Pres 500 Ton al! 
steel coming 

Toledo No 666 Knuckle Jomt 1000 
Ton Coining 

Bliss No 1, and Double Ac 
tion Toggle 

Clearing Mode! DS—1500-—60-—500 Ton 
Double Action Press—194 Machine 
Bed Trovel 


LATHES 
Bridgeford GH QCG Engine 
Americon MD. Geared Heod 

High duty Heavy Pattern 
Hendey Lathes of oll! sizes 


New, Used and Engineered Rebuilt Machine Tools 


OTWINIK 
ROWERS UNC. 


313 WELTON STREET 
HAVEN 9, CONNECTICUT 


OVER FIFTY YEARS OF RELIABLE SERVICE 


American Machinist e MID-NOVEMBER, 1952 


 Worn-out Machine Tools Will Produce Like New 


, and Save up to 24 in Cost 


. Compared to New Machine Tools 


Send Your Worn-Out Machine Tools _* Torn Down to the Base Casting, Every 
Worn Part is Replaced 


@ te Botwinik Bros 


3 Reossembied, the Machine is Tested 
e 


Beck Inte Production Moking Tep 


Records et Sevings to You 


Botwinik Brothers Incorporated, a pioneer in the Machine Tool Rebuilding 


Industry, has grown through the years to be the Leader in this highly special- 
ized field. 


Ours is a business which demands highly skilled mechanical personnel. Fach 
Machine, each job, is a special order . . . no two present the same problems 
Botwinik not only rebuilds work-worn and outmode! machine to new machine 
standards but remodels machines either partially or completely to customers’ 
specifications, other than those for which they were originally intended. 


oh 
| | le 
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SEARCHLIGHT SECTION 


acquainted! 


our many years of know-how add up  f 
to better service, faster action! Our / 
reconditioned and rebuilt machines 
are backed with a written guar- 


antee of satisfaction. Let's get / 
/ 


HUNDREDS OF MACHINERY DEALERS 
BUT ONLY ONE... 


Cadillac; 


% Whether it is a transaction involving / 


Buying 


a single machine or an entire plant... / 


and selling 


/ tool room 
/ 


equipment and 


production machinery. 
cadillac machinery company 


Tool Room and Production Equipment 


818 W. LAKE ST. + Taylor 9-4551 + CHICAGO 7 


J. D. WIGGLESWORTH 
MACHINERY COMPANY 
1947 1952 


New in Years—Old in Experience 


Consult with us before you buy your 
Metal Working Machinery 


Our Engineering Staff Is at Your 
Service. “We Buy Single Machines 
Or Entire Plants.” 

WRITE WIRE PHONE 


8754 S$. Dobson St., Chicago 19, Ill. 
ESsex 5-5080 


ARTHUR FILERMAN 


offers you his services as a groduote 
engineer with 17 years’ experience in 
the machine tool field 


Since 1945 we have been buying and sell- 
ing rebuilt mochine tools. We offer o@ 
rather unique service to our customers who 
cannot get to Chicago to personally super 
vise their purchases—this is complete 
imspection and engineering service whereby 
we select, inspect, and guorantee thot the 
equipment we ship them will be completely 
satistactory 

@ Send us your specifications and let us 
prove our ability to handle your business 


ARTHUR MACHINERY CO. 
809 W. Loke Chicago 7, 


* 
= 
= 
a 


N ational Cc 


lab 
renee highest prices 
Also 


FOR PROMPT 
COMPLETE ACTION— 


Cc. 
PANY. wm. 


AND cricoge 
sen 
Financiol 6-078? 


Member — Mo- 

chinery Dealers Notional 
Association ond The Chicago 
Association of Commerce & Industry 


Ms« 


. > 
BRIDGE CRANES. 


DETROIT 26, MICH. 


WO. 1-1894 
WANTED 
HS. Drills Reamers Milling Machine 
Taps Tool Bits Arbors 
Cutters Die Heads Gages 
End Millis Turret Lathe Tools Collets, etc 


LATCH MACHINERY & SUPPLY CO. 
701 East 96th St Cleveland 8, Ohio 
Glenville 1-2104 


MACHINERY WANTED 
_ Highest prices paid for late 
type machine tools. 
Write — wire — phone 


J&L MACHINERY & SUPPLY CO. 


7906 Mack, Detroit, Mich 


THESE 
ADVERTISERS 


represent the cream of 
the used and surplus new 
metalworking equipment 


dealers of America. 


And the equipment they 
handle represents that cream 
of the used and surplus new 


equipment available. 


If you don’t find just the 
equipment you want in these 
ads then write directly to the 
dealers. They may have, 
unadvertised, just what you 
need. If not, their vast 
knowledge of the equipment 
market can be of great 


help to you. 


: 
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WINSTON MACHINERY CO., INC. 


326 WE 
ST OHIO ST., INDIANAPOLIS, IND 


PLAZA 2408 


SUPPLYING 
MACHINE T 
OOLS TOA 


FO 
REMOST INDUSTRIES FO 


4 


R YEARS 


CUSTOMERS HAS 


INDIANAPOLIS 7. INDIANA 
September 26, 1952 


Inc 


winston Machinery Co. 


326 ¥- onic street 
Indianepolts, Indians 
Gentlemen: 


increasing demand 
market 


During the past seven years 
for improved roads nas © 

for the type 
panufecture- n o 


1 in nelping us 
aifferent types of machine tools et & very reasonable 


cost, and ve feel that your efforts nave veer 
h our expen- 


important factor in nelping us accomplis 


we have been very well satisfied with the machinery Ve 
, and vant you to mov that with- 


out exception we nave found the tools purchased from 
you exactly represented: 


we have enjoyed our business relationship with your 
company over the st several years, and are looking 
forward to its cont inuat - 


very truly yours: 
& BERNER Inc. 


D. rner, 
Vice-president 


COM 
PLETE STOCK CARRIED AT ALL 


TIMES 


PROMPT A 
TTENTION GIVEN TO ALL INQUIRI 
ES 
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aso WHAT ONE OF OUR 
TO SAY ABOUT US 
¥ 
ing equipment which ve 
atisfy the demanéd for 
our mach: necessary for us to gore 
than double our productio facilities this 
Because of the extremely high level of industriel 
activity over the past few years, an ex pans progres 
of this type has turned out to ve considerably nore 
+ than ve nad anticipated: 
fj 
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ANNIVERSARY SELECTIONS 
FROM OUR LARGE STOCK OF GUARANTEED MACHINE TOOLS 


AUTOMATICS Hendey « 6 Yoke Head, Motorized Comperetor, Portman Mode! VP 220 
No 00 Bre Hier Lodge & Shipley 30° 99" cc, Motorized Die Polishing Machine, Hem =2 
17961 ‘orp NEW Clausing 12° Precision Lathes in Stock Heeders, No. 0 Monville 0550 
00 Brown & Sharpe High Speed Turret Thread Roller, National Acme TR! Late 
Formers (2 MILLERS Planer, Cincinnati M.D 
New Britain 6 Spindic, Timbenized 26 SU Von Normon Universal, Late Pumps, Ruthermon Gusher Coolant, HP 
R 38 Kearney & Trecker 
ORILL © Sheldon Vernon, Rack Feed 
No 2B Hendey-Norton Universal WRITE, WIRE OR PHONE 
Lcland Gittord 18° 6 Spindie No. 278 Sh 
Allen 12" 6 Spindle MD Bown & Sharpe Manufacturing Type 
Henry & Wright Sp adie 14) Motorized 
NEW Royersford Ciousing, ard Models in PRESSES 
Sto 
asta 59 Niagara $G, 150 Ton, 3” Stroke 
GRINDERS $8 Niegare Trimming with Side Shor 


62 Bliss Duplcx (Gap Fram 
Cimcimnati 6 « 30" Hydraulic Cylindrical, Lote 62A Bins Gop Frome, Strcke 


Heim Centeriess (Like Concinnat: No 2 =20 Biss MO B 
Fitchburg 18° Cylindrical (inexpensy 


G 
No 3 Press-Rite, 30 Ton, 2' °° Stroke 
LATHES MACHINERY 
Hendey 12 Yoke Head, Motorized 10 Warner Swasey Precision Tapping 125 LINDLEY ST., BRIDGEPORT 6, CONN. 


AUTOMATIC 006 8 &S. 1950 AUTOMATICS—BORING—BROACHES Lyons Raymond Die Lifter, 2 stage Hyd Hand 
FAY Aut late platform, lift 30-60". Portable 
GOSS & DELEEUW CHUCKERS & 117. i941 Size 6 
BILL te" Bullard Multimatic Model D 6 spindte 
BORING MILL. 72 RAG, 50 Gardner Buffer. 2-15 HP motor Ver, Belt 
BORING MILL. 5° bar Betts Fleer Type Drive 
46 & EXCELLO 1212 Bore O matic 28° 35° WNiles-Bement-Pond Lathe. 2 carrs. 
BORING MACH Ber Lures & Lambert (2) BULLARD 36° & 72° & BETTS 100 VER Prod. type. 6 steadyrests 
BORING MILL. 32 Ber Gidding & Low COLONIAL BROACH VERTICAL 3% 24 i Pratt & Whitney 18° x 6 Table Simplex Pred Mill 
COLONIAL BROACH 15 48 VMS, (948 No 3 Plan-O-Mill. 12 and 18 piteh lead serews 
DRILLS extra hobs and arbor, used 2 months, 1944 
Motor on arm BARNS H2 HYORAM & BAKER HO HYD 6 ton Denison Hyde Multipress with pellet making 
1942 
LEMAIRE Vert HYD CAP 1944 Bernetz 23° max. Bending Radius. Rolls. tient 
FOOTE BURT HYD. 36” TRAVEL WP CAP capacity, Originally used fer mfg RADAR 
1945 REENS 


o 
Pure 


oe MO 2” Tolede, Model 999. Pipe Threader 
6 24 Threading att. 4th position for Acme Gridley Ne 
RA.6 to 1%" cap machine 
Lift Trueks—3 ton Baker Electric Fork. 10° tft 
McCabe (2 Fellows Shavers & Finishers 4°—a° —1? solid rubber tires 
Bevel NATIONAL BROACH ton Etwell.Parker Fork, Ready Power Unit. 10 
& Eberhardt Michigan 8608 - lift, selid rubber tires 
b Posaeyte 5 ton Vale. Platform. Ready Power Unit. 60° « 20 
EAR SHAPER W Seve! Barber Colman A—D—S—T—3—12 platform lowered raises te 60 
& ILD - Lift Trueks tne., Electric Skid Lift, 2 ton cap. 11 
; 40h we platform 27° « 44° with Battery 
GRINDER, FACE. Builders 409 Lees Bradner £1.54 & 4 Spindle Rotar Ba reer =6RCIIOFS Gen. Electric Port 
internal. large conty Cleveland RIGID HOBBERS 130—140—1 45 bt DC amos cuteit "16 32 cell cap 
A Heald Internal Gear Burnishers, Grinders. Chamfering, Lapping 
GRINDER Ae w Checkers, & Quenching Presses 
MINDER 6 tlers ool 1% 
HAMMER. (000 Ih Chambershu-e Pneumatic, 194 Always contert GIBBS when buying CARELL MACHINERY CO. 
or selli 
ng 107-9 Ogden St. Newark, N. J. 
NATIONAL RED WING Gear Grinder 12" (945 HUmboidt 2-5747 
NORTON (0x56 & (6572 PLAIN (14256 un) 
LANDIS (0056 Plain—Cin. 10x18 Model AE 
Har ap OD Landis (0x'8 45 Degree Angular, 1940 
Cone Motorized Heald Sizematic—A#i Size & 
elective Grea EXCELLO THREAD SL 
Hendevs (2 


ord hole 


Mattivon Way Grinder & Melin End Mill 


FOR IMMEDIATE SHIPMENT 
LATHES 

12430 CC MONARCH TYPE CK. i942 1—Fifield Engine Lathe—61" swing x 
» MIDLAND — ibby— 
GISHOLT 72” center, quick change 

Lehman (8x7", 16 speeds. Mote. thru spindle 
collet chucking. hyd. Slid 

prev Shields ‘42 Sundstrand & 12 & 167 Lebtone Aut — 1—Cincinnati Universal Grinder — 12 


Shell Lathes— Excelio— swing x 72” center, fully equipped. 


0 Sundstr and Rigidmit 

Univ. Gr HALL PLANATARY THREAD Model B. 1942 

Power, Moterized Cincinnati 33—4 High Pewer Both machines can be seen under power 

sel. Univ. Wi Power, Cincinnati & 24 Production, 1942 

OH Sundst Van Norman Contour Model 10C. 1944 
Van Norman Ram t 

; MISCELLANEOUS MITCHELL MACHINE CO. 


No Van Norman. Late 
& Merril Key Seater 26 
THREADER. Landis. Ged Ha MO Roektord 1937 


Ten Wonry & Wright Dicing 1538 18th St. Detroit 16, Mich. 
Bliss 8S. 6” stroke PIN BOSS 0 Tel: TAshmoo 6-4555 


Telede 8S 
C Blas Ww Stiles 
SHAPERS, 12" 28°. 20° (6 
SHAPER 24° Kelly MD. Late Bearing (ZER Machines 


SLOTTER. 22° Betts. 40° Table, MD 
e Partial List Let us know your needs WE BUY ATIC 
MACHINERY Let k 
“s No Disatistied Customers Thread—Grinding M/C 
375 Aliwood Rood, Clifton, N. J 


780 HARCOURT 
Of Route 5-3, Phone Prescott 9- 8996 Jones & Lamson TG 6 x 36 Univer 
New York Pre LOngace 1.122 GIBBS DETROIT 30, MICH 


sat & Pantograph Truing Device 


5 Motors—Generator set—Formers 


Followers Diomonds Pump 
GRINDERS GOOD TOOLS — PRICED RIGHT Serial 110231—Mtg. 1940—/m 


irinder—WManchett—Size 120. 48 heel, 12 
14 Cimcennati Plain External Nee Sept. 1952. 30 1300120 Angle Plate 
Norton Embossing Press—Krause 28°126" Bed 
10 «18 Landis Plain Type C Miller—t8 Automatic Plain 

! 8 Sh No 30 Plain & T Heavy Mig Double O 
INTERNATIONAL MACHINERY COMPANY WEISBECKER MACHINERY COMPANY 29-28 Ave Long isiend City | NY 


3133 Jeflerson Ave. Detroit 7. Mich ae Rd Tel HA 7.0800 Hawthorne 


mediate delivery from stock 
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bed Amer TA. 

TURRET LA. 21" Meme Univ 
No 28 Foster Univ. ca 

Foster Univ 2” capt 
Ne Oster | New 

MILLER ON i 
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EPENDABLE 


32 YEARS 


OF DEPENDABLE 

SERVICE TO THE 

METAL WORKING 
INDUSTRY 


ALEY & 


SEARCHLIGHT SECTION 


IBLEY 


ERVICE 


Exqquipment—__ 


NEW 
USED-REBUILT 
MACHINERY 


Pictured above is our plant located in West Haven, Conn. 


The present firm of Daley and Sibley, a partnership 
of Walter E. Daley, Claude C. Sibley and Frank D. 
Daley, is the successor to The Standard Machinery 
Company originally founded by the present partners. 
From 1920 to August 1950, the firm was located at 419 
Chapel Street, New Haven, Connecticut. In August, 
1950 we moved to new and larger quarters in West 
Haven, Connecticut. This new location provides ample 
space for our large stock of used and rebuilt machin- 
ery, and has also permitted the large expansion 
necessary for our ever increasing rebuilding oper- 
ations. This location is on the main line of the New 
Haven Railroad and is close-by to the well known 
Merritt Parkway, providing easy access to the plant 
from all points of the compass. 


The youngest member of the firm is Walter E. Daley, 
Jr. of the 3rd generation of one of the original found- 
ers. Paul J. Laich, a son-in-law of Frank D. Daley, is 
also one of the younger men now associated with the 
firm. 


Our long experience covers two World Wars, and as 
many depressions. Our emergence as one of the lead- 
ers in this field is a direct reflection of our success, 
dependability, and ability to render top-notch service. 
We have a list of satisfied customers which reads like 


an “A-Z" directory of leading manufacturers. A typi- 
cal list of customers would include: 


AMERICAN OPTICAL COMPANY 
AMERICAN HARDWARE COMPANY 
BURROUGHS ADDING MACHINE COMPANY 
CHASE BRASS & COPPER COMPANY 
BETHLEHEM STEEL CORPORATION 
GENERAL MOTORS CORPORATION 
REMINGTON RAND, INC. 

REMINGTON ARMS COMPANY, INC. 


During World War Il we organized and operated the 
B.G. Machine Company—to manufacture the 155 m.m. 
Howitzer Breech Block Mechanisms. As testimonial of 
our ability we were awarded the coveted Army-Navy 
“E’ and successive stars. This operation was carried 
on in addition to the machinery business with which 
we helped to provide industry, large and small, with 
machinery vital to the continuing war effort. This long 
and successful development has enabled us to give a 
helpful start to many small concerns who, over the 
years, have become well known in their respective 
fields. 


We are proud to be a growing part of the great 
metalworking industry. 


It's D&S for dependable service and the finest in machinery. 


DALEY & SIBLEY 


Wood St. & First Ave. 
West Haven, Conn. 
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YOUR OLD MACHINE Toots » MACHINE 
r-— CAN BE MADE LIKE NEW | TOOL 


MODERNIZE win GMC | REBUILDING 


We buy and sell machinery. From a single item to a complete plant. 


GENERAL MACHINERY CO., INC. 


LATE MODELS AN EXCELLENT MACHINE 


AUTOMATIC ty" Ceco Swiss Type LATHE—13''xS' South Bend Precision Engine 
AUTOMATIC..11 16 Foote Burt Single LATHE—4” « 8° Seneca Falls Lo-Swing “imp” 
Spindle LATHE16" 24” 6° South Bend 
BOLT THREADER. 222 Murchey Single Spin LATHE-16 x 6° Bradtord Metalmaste: 
die lead screw Geared Head 
CENTERING MACHINE. 2M1596 Prott & LATHE—17" LeBlord Rapid Productios 
Whitney Duplex MILL—=MM 1-6 U S. Mult) Mill 
ORILL— 23812 Ediund 4 Sp nde MILL— 22 Cincinnat) High Speed Dial Type 
GEAR GENERATOR 12" Gleason Straight Vertical 
Beve! MILL—23 Cincinnati High Speed Dial Type 
GEAR HOBBER 135 Cleveland Rigidhobber Quint 
end 27125 Fellows SHAPER—6” Pratt & Whitney Vertical 
GRINDER 2272.53 Busty Wet Horizontal Disc 


ed 
GRINDER 28) Heald Internal, Plain Chuckirg TURRET LATHE— 22 Bordons & Oliver Geared 
«72 Norton Plain Hydraulic Electric 
Cylindricel TURRET LATHE—2=2G Morey Hand Screw 
NG BORER) Newall, 24 36 table, new TURRET LATHE— Foster Universal, Timken 
Bearing 
LAPPER Ult Verte = 
Ultra-Lap Vertical TURRET LATHE— 48 Libby Univ. Ram Type 42° King Vert Boring Mill. 2 Swiv. Has. M.D. Pr.T 
ANY 
ALEXANDER & FIDEN MACHINERY CO., INC. MACHINE TOOLS SALES COMP 
1014 GENESEE STREET BUFFALO 11, N. Y. ws Delaware Ave. Philate'phia 6, Pa 


hone: WAinut 2-1120 


BENDING BLOCKS or SLABS 
FOR SALE 


These blocks or 
slabs ore 5 ft « 5 
ft as shown They 
are very use 

ful for many 
purposes, such 

as tor bend 

ing tables 
loyout, weld 

ing and as 
sembly work 

etc 


IRON & SUPPLY CO. 
Delaware Avenue at Poplar Street, ‘Philodelphia 23, Pa. 


MUST SELL 
WILL SACRIFICE 


(8) Potter and Johnson 
Automatic Chucking Machines 


No. 6A, Model 2 

16” Chucks, 5 HP Motors 

Will swing 13° and will supplement your 
present turret lathes 

Recently overhauled and in good condi 
tion. May be inspected under powcr 


Will sell lot for best offer including tool- 


ing, spare parts, extra cams, gears, etc., 
or will sell in pairs 


COLUMBUS PRODUCTION MFG. CO. 
935 W. Goodale Boulevard 
Columbus 8, Ohio 
Phone: Main 6589 


7-A CINCINNATI GEAR CUTTER 4A Warner & Swasey Turret Lathe PATTERNS in WOOD ond METAL 


Complitely Rebuilt in June 1952. Will Cut Wollew Spindle. Veper Attachment. Mic 


cellaneous Tooling 
Spur Gears. 84" x 24° With Ch nge Gears Immediate Delivery 


INTERNATIONAL MACHINERY COMPANY LANG MACHINERY COMPANY 
3133 Jefferson Ave. Detroit 7, Mich 28th ST & AV ARR, PITTSBURGH 22, PA 2233 Buck Street Cincinnati, Ohie 
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AUTOMATICS 

OMe SEV C 406! Automatic Crweker 
6s Conematic. 

6s Greentee 194) 

4 Se enomatic. 

Clewe’ 5%”, 2% 

Many mary more 

BOREMATICS 


124 Heald Precision. Late 


BORING MILLS (Horiz.) 
Niles 
2” Miles. feor type 10 Reta Table 


u 
Reektord 


BORING MILLS (Vert.) 


90° Betts, Colbura & Niles Vert. 
2 2 Swivel Graducted 


50 Vertical Turret Boring Mill 

10 —16 Niles exte 

10) Bertram. 2 swivel heads 


2° —108" Betts 2 
Betts. 2 Swivel heads 
72° Sellers 


Bridgeport 
King 
24” Bullard 


DRILL PRESSES 


Model TAP-.S77 12 Baush Hydr 
1846 

Morris Mor-Speed Mult Driits 
10 Sodis 16 Sodls . 1946 


Many many more 
GEAR EQUIPMENT 


Gould & Eberhardt Horizonte! 
. Helical & Worm Geor Generotor 


Ne 377 G & E Gear Hobdbrer 
G & E Gear Hobber 
128. Ne 12 Gleason Straight Bevel Gear 


15°. 9. 8° Gleason Spiral 
Many. many more 


GRINDERS (Centeriess) 
Weald te jaternal centerless 


GRINDERS (Cylladricel) 
2471240" Medel A Nor 

Nerten 

Cincinnati, Univ. 1942 
Many. many more 


GRINDERS (internal & Chucking) 


| Gear 6 rators 


1943 
55 Heald 
16.38 Bryant. tote 


GRINDERS (Misc.) 

Martin Peele Rell Grinder, MO 

20° 196" Lempce Crankshaft, (94 

Teel and Cutter, knife. gear. tap. dise and many others 


GRINDERS (Retery Surface) 


Ne 
6 Taft 


GRINDERS (Vert.) 
Blanchard 
iz 


6018" Norton, 1942 


GRINDERS (Multi-Function) 

POLYGON Grinder — Unique of 
equipment. with se compereble item 
monetoctered anywhere in the world it 
is sulteble for universal, cylindrical, ec- 


centric, elipticol. trienguler, squere, 
internal and external grinding 
HAMMERS 
17,006, ib. Erie Double Frame Steam 
Hommer, 1941, Excel 
Various Fe ge & Steam & Drop in stock 


16° NILES VERTICAL CORING & TURNING MILL with TWO 


SWIVEL HEADS & SIDE HEAD. Excellent. 


LATHES (Gagliano? 
50 bet centers 
gear serew cutting and 


G 
Ledge & Shipley. 
«26 Lehm Hydre. taper. 2 car 
00 & 8S Ante Turning & Hee Dill 
GH 
Mary. mary more 


LATHES (Relieving) 
27°40" Model TUS.2 

Available ith Plate Indexing Devices and Copy 
ing Attachment 


LATHES (Simplimeotics) 
4—No. 3D Gisholts—1943 


MILLERS (Hand) 


Van Norman Ne | Standard Ne Frew. Superior 


MILLERS (Production) 

No 2 Ohie. 1940 

and 3A Sundstrand Rigidmitls, 144 
Spicer Oupies 

No 3.36 Cin. Hydre © Tracer. 
Ne 24 P & 43°21?" 

12%, 7042" new 


Cin. 08 Vert —900 & S—1942 


MILLERS (Plain & Univ.) 
K & T—5H. 4H. 
Cincianati—5. 4. 3.2. 1 
Kempsmith—3. 26 


SEARCHLIGHT SECTION 


MILLERS : (Vertical) 


Pisten Aute Slitting & Sietting 


S—Ne 5 We 
Prestice—SVG 1942 
50. 5B. SC 


MILLERS (Miscellaneous) 


Beatle Wouslag Poser Type Willer,” 
wrkg. surf. 30" « 


Medel CT Three 
4 wT Ter “45 
Chuck Thr “a 
O ‘Lose Bradner Thr Miller 


PLANERS 

NB P Dbl Heuirg MO 


Patters Dble Hour 


ine 4 
y Oty Dbdle Hee 
an 


Niles Duty, Oble Mee 


triple 
action 
280 Tee 


fest trey. 4) Str 
press. surf, 


w 

Savlhman-Sinciair Vert 

Strasghtening 
PRESSES (Toggle) 
Telede. 37) T.. bed 50 006 
Bliss Obl Act bed. 
Nes 4 | Bliss 
PRESSES (Miscellaneous) 
Bliss 600 Ten—K 
Notehing—Ne | Bliss Me |, 


RADIAL DRILLS 


6 Bickford 


Many “many more 
Twin Gorrison Roll Mill, cop 
foce, Timken Bearings. 


SHAPERS 
Smith & Mills 
2” Ohie, 1944 


14° die 


m3 


a 
Potter & 6A 
Marvy More in Stock 


MISCELLANEOUS 

PIPE THREADERS— Wide Selection 

PRESSES—Straight ide 

PROFILERS—WNe Morey and PAW 

PUNCHESE IRONWORK ERS—W ide selections 

ROLLS —Wide Selections 

UPSETTERS—WNe | 2 & Ajax L&A and others 

Selection 
Many other type 


voilable 


Splendid Selections New Machine Tools Exclusively Distributed by S&S. See Our Advertisement, Machinery Section E. 


Your Used Machinery Acceptable in Trade-in 


All Equipment for Sale or Rent ¢ Liberal Credit Arrangements up to 3 Years « 


SEND FOR LATEST CATALOG 


HYaciath 2-7400 
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Machine 
= 
Lee 
© Newte Mes 
5” Niles Med 
Miles 
& Harvey A 
Many more of smaller sizes in stock 
60° Baush. 2 wwive! heads PRESSES (Hyd.) 
60° Bertram. | swivel head 24 ve st _bet bars f 
i 
26° Bertram, 1940 
24° Cincinnati Universal 
16” Columbia. Ohie, & E.. and Cines 
fe | New Ammee Precision, and Atlas 
Foster 38. 4FU. 2F 
Denver 6.2 
Gisholt 
Acme 
= 
Y 


SEARCHLIGHT SECTION 


LATHES, SHELL IN (STOCK) 


33 Avoilable for immedicte delivery, used only a few months 
during lost wor. Built 1940-1943. HEPBURN & WILLIAMS. To bore. 
Rough turn. Recess Nose and Profile face base. Rough nose, etc., 
full details—write, call or wire. 


BRADLEY MACHINERY CO. 


211 Jos. Compau, Lorain 7-6375, Detroit 7, Michigan 


UNUSUAL LATE 
CARLSON MACHINERY COMPANY Toots 


STRUTHERS WELLS Tangent Benders 
Mode! 368W.24 2 
Mac hine Cools = | | SCIAKY 250 KVA Longitudinal Seom 
| Welders, Mode! PHM.2-10 3 

Rickert-Snater 8 Station Threader, MD | SOUTHWARK 132 ton Horizontal Hydrou 
2 lic Expander 
3 Rockford Horizonia Boring Mill, Side Head WEST Model £3 Tie Setter 
Buliard Multaumatic, 12” capacity, MD BRYANT 74-25 Internal Grinders 
Mode! J Radiac Abrasive Cut-Off, 3'2", MD ANTON MACHINERY CO. 
Sundstrand Auto. Stub Lathe, MIB 58 Stanton St Newark 5, J. 
<2! Brown & Sharpe Production Mill, MD 
=!2 Gleason Too! & Cutter Grinder, MD | ROTARY SURFACE GRINDER 


2 Brown & Sharpe Wire Feed Hand Screw Machine 


| ].-Heald -225--Chuck Dia. 18 
Telephone GA 8649 127 WABASH STREET INTERNATIONAL MACHINERY COMPANY 
Ki 3506 TOLEDO 2, OHIO 3133 £. Jeflerson Ave., Detroit 7. Mich 


Foote Burt 5 spindle drill press 2° ccp 


reconditioned 
| Detrick & Harvey boring mil! floor type 4 
G 


Gishoit 42° vertical boring mill with | 
turret head 


MID-WEST MACHINERY MART 
Satisfaction 3737 Southeastern Ave. 
indianapolis. ind 
Tel. irvington 2336 


Large stock speed reducers & motors 


THREAD MILLER Betts Vertical Boring Mil head» 


A. motor drive 
Hansen Whitney ML 
Brand —- New Cimeinnati-Bickford Kadial Drill gear 


GEAR CUTTER 4 RADIAL DRILL box pulley drive 


Radial Drill gea 
Gowld & Eberhard! Sow & box meteor driver 


oiumn dia 
mM 6°36" Cineinnat Planer heads 
Mo top 4 
belted motor drive 


GRINDERS spindle speeds 45-2006 x16 Gieason Engine Lathe motorized 
—P centers 
S120A Gardner 30° Opposed MO Motes 
No priority neces: x (incinnati HP Plain Miller. meter 


Hydroul Table Thru Feed drive, table 13x50 
immediate delivery tram stock 


Bryont interna! Siang Attachment 


MACHINE & TOOL CO. 1032 iet T 


1060 Broad St Newerk J. | Phone Ri-6-5467 
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SEARCHLIGHT SECTION 


BWNTERSTATE orrtrs 


THE MOST FOR YOUR MACHINERY DOLLAR ; 


— THIS IS A PARTIAL LISTING OF OUR STOCK — 4 


@ BULLARD MULT-AU-MATICS @ PLANERS 


12'x12'x30° SELLERS, 4 Heads 
N BP. 4 Heads 

36''x36"x14" NBP. HEAVY, 3 H.ads 
36'x36"x10° NBP. HEAVY, 3 Heads 
CINCINNATI, 1 Rail Head 


Type “A” 12” 6 Spdle. BULLARD Mult-Au 
Matic, 8” stroke 

Type “A” 8 6 Sta. BULLARD Mult-Au Motic 

18” BULLARD CONTIN-U-MATIC, 4 Spdle., 
134" stroke 


@ LATHES, FLOOR 


@ MILLS, VERTICAL BORING 

100” BETTS, 2 rail heads 

100” N.B.P., 2 rail heads 

72” COLBURN, 2 rail heads 

53° N BP. 2 Hds, 16 speeds, 8 feeds 

COLEMAN (EXCELLO) Vert. Shell Turning 
Machine, 2 side Hds.. New 1942 


@ BROACHES 

C/C HOUSTON - STANWOOD 
GAMBLE, Grd. QC. 26’ bed 

48°x20' C/C BRIDGEFORD, Grd. Hd, Hvy 
Duty, Q.C., bed 

C/C BRIDGEFORD, 32'3” bed 


382" bed 
sw., 2'4" hole 
Grd. 2-3/16" spdie. hole 
24x98" C/C LODGE & SHIPLEY, QC, Grd 


Hd., 14° bed, 28” swing 
18x12" C/C MONARCH, GRD HD. QC 


NO. 3L LA POINTE HYDR., 52” 16'2"x 20's" 16° bed, 153" spdie. hole 

14” Face Plate 18x54" C/C LEHMAN, Grd. Q.C., 20'2” 
V-42 AMERICAN VERT, HYDR INT, 20 sw., 10434" bed, 155” spdle. hole 

Ton, 42” str 12x24" C/C AMERICAN, Grd Hd, QC 


3 TON AMERICAN HYOR SPECIAL VERT 16” sw., 139” hole, 6334" bed 


36"x30' C/C BRIDGEFORD, Grd. Hd, QC. 
28° x78" C/C MONARCH, Grd. Hd., 30” 
24x72" C/C LEHMAN HYDRATROL, QC, 


@ LATHES, VERTICAL TURRET 


42” BULLARD VERT. TURRET LATHE 

36" BULLARD VERT. TURRET LATHE, PF, 
Ropid trav., 3644" swing 

@ LATHES, PRODUCTION 


MODEL R-14 SENECA FALLS AUTO. “LO 
SWING” New 1943, 11!'2" swing 

8102" C/C SENECA FALLS “LO-SWING’ 

LIPECARBOMATIC, with front & rear slid s 


@ LATHES, TURRET 


NO. 3R GISHOLT SADDLE TYPE, 28!” 
swing, 5'4" spdie. hole 

NO. 3L GISHOLT, 458” hole, 22” swing 

NO. 3A WARNER & SWASEY, H.D, UNIV 
GRD. HD., Mode! 550, 434" spdie. hole 

NO. 4-F FOSTER “Fastermatic” Platen Type, 
Grd. Hd., 36” swing, 128" bed 

62-6 W DENVER ACME, 20'4” swing 

NO 4 GISHOLT 12 SPEED GRD HD, RAM 
TYPE UNIV. 18'2” swing, 2-1/16" hole 


* Let Interstate Quote You First on Your Production Machinery Needs 
* WE BUY SINGLE MACHINES OP COMPLETE PLANTS 
WRITE-WIRE OR PHONE YARDS ‘7-5800 


ZASTERN OFFICE: 2829 N. BROAD ST., PHILADELPHIA 32, PENNA., PHONE BALDWON 9-5932 


INTERSTATE 


1439.W. Pershing Rd., Chicago 9, vards 
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SEARCHLIGHT SECTION 


32 Cincinnati Centerless Grinder—1943 


25 Warner & Swosey Turret Lathe—Serial 
2579,000 

Warner & Swasey Turret Lothe 

22 Warner & Swasey Turret Lathe —Serial 


£495,000 

22-G Morey Turret Lathe—Serial 2H 2017 

22.G Brown & Sherpe Automatic Screw 
Mach 37150 

Doall Metal Master Band Sow 

210 Warner & Swasey Tapping Machine 
Ser £873,504 

Machines Slightly Older 

22 Kearney & Trecker Plain Mtg Miller 
motor in base 

54.8 Brown & Sharp: Plain Miller 
Overorm 


Rect 


671 FRELINGHUYSEN AVE. 


HASCO’S OFFERINGS 
Late Type MACHINE TOOLS 


Lothe 

22 Brown & Sharpe Auto. Surface Grinder, 
Ser. 13,000 

200G Brown & Sharpe Auto. Screw Mo 
chine Ser 10,000 

Gisholt Universal Turret Lathe 


12 Speed Geared Head 


14x8 — 16x8 AMERICAN 
MONARCH — LODGE & SHIPLEY & 
BOYE & EMMES GEARED HEAD 
LATHES 


236 DEVLIEG TOLMILL — 
SIMPLEX MILLER 

6x6x54" ANGLE BENDING ROLL — 10° 
APRON BRAKE 

<2 HILLES & JONES DOUBLE ANGLE 
SHEAR 


21402 K&T 


Also large assortment of other machines 


FULL PARTICULARS ON REQUEST 


HASCO MACHINERY COMPANY 


SEND US YOUR INQUIRY 


NEWARK 5, N. J. 


PHONE Bigelow 3-3486 


DIAMOND 


TOOLS 


FOR ALL INDUSTRIAL PURPOSES 


WORN DIAMOND TOOLS RESET 


$100 EA 


@ 24 HR 


SERVICE 


DI-TRU DIAMOND TOOL CO. 


14795 38 St.. Baliye. 18, NY 


UL 3-3426 


BROACHES—Late Type 


Colonial Vertical Surface 10 ton 66 
Colomal Vertical Surtace 12 ton 60" 
Coonal Vertical Puli Down 15 ton 48 
Colonial Horizontal Universal 10 ton 60 
American Vertical Pull Up 35 ton 42” 


MISCELLANEOUS 
Sleeper & Hartley 5 Universal Corler 
3 Baird 4-Stide Forming Machine 
Lester 6 oz Injection Molding Machine 


125 Leib St. 


MACHINERY COMPANY 


Detroit 7, Mich. 


FOR SALE 


3G MEMPSMITH UNIVERSAL MILLING MA 
CHINE, 1942 with large complurert of ac 
Cossories 

MIFFER VERTICAL MILL 
end milling--@ real buy 


Hycraulic table for 


84° HANSQN- WHITNEY THREAD MILL 
with @ lot of tooling 

WYMAN GORDON DIE SINKER AND VERTICAL 
MILLING MACHINE Compores with 
28 60 Hydrotel 

a4 ROCKFORD UNIVERSAL HYDRAULIC 
SHAPER New 1948 Rebuilt and guaranteed 


SOUTH BEND ENGINE LATHE with 
} and 4 jaw chucks, steady & follow 
electrical 220 440 3 €0 


« 60° 
taper 
rest. fece plotes 
ac 

24.36 BRYANT CHUCKING GRINDER 
tool 


New 


complete im every a beautiful 


a BARNES | AND 2 SPINDLE ORILL 
PRESSES, Came! bock type, Power Feeds 
mim T 


«LANDIS DOUBLE LEAD SCREW BOLT 


THREADER 1942 with set of change gears 
« 18° LANDIS HYDRAULIC GRINDER 1942 
ronsed to 10° swing Hydraulic inteed——a 


very cleen tool 


400 AMP LINCOLN ARC WELDERS portable 
and stationary reconditioned 


CINN BICKFORD RADIAL DRILL older 
mode! but in excitlent mechanical condition 


PETRUS INDUSTRIAL MACHINERY 
SALES CO. 
1949 E. S5th Cleveland 3, Ohio 
HEederson 1.6560 


AVAILABLE FROM STOCK 
GERMAN 
MACHINE TOOLS 


All American Measurements 
PRICED BELOW OPS CEILING! 


12x24" Hydraulic Surface Grinders 
20” V Ram Back-Geared Shaper 
18x40" LATHE, flame hardened Bed 
4° 15” Radio! Drill—z5 Morse Taper 
C nterless Grinders 
22 Universal Tool & Cutter Grinder 
Hydraulic Cylindrical Grinders 10°x16" 
and 10x30" 
Sa” Single Spindle Autom. Screw Mach 
Sy" Turret Lothe 
Literature on Request 
WRITE WiRE OR PHONE 


STANDARD INTERNATIONAL CORP. 
120 Wall Street, New York 5, N. Y. 
Tel.: WHitehal!l 3-1600 


LA 


MILL—Mod 
base, power feed te 6 5422 5° 


ap bar 
THE—22 
cha 


FOR 


machine and 


—Vernen. moter in 


MILL 
HOB SHARPENER (or 


GLEASON MACHINERY & 
ENGINEERING COMPANY 


2344-A GENESEE ST 
PHONE—TAYLOR 4371 


26 Whitney and Bristol 
OY8 Grown & Shi 


SALE 


and a buy 


Norten mechanical plain 


rectifier 


five collets, tooling 


moter 
table 

base, 5x20” table 
Grinder) —Ptauter 


BUFFALO 25, N 


rapiduction turret, t', 
New Haven cone head quick 


band 


very 


Flexible Rubber Hose Assemblies 


For Machine Tools and Equipment 
of Every Moke and Description 
VARI-PURPOSE HOSE ASSEMBLIES 
HYDRAULIC HOSE ASSEMBLIES 
PAINT SPRAY & AIR HOSE ASSEMBLIES 
LUBRICATION HOSE ASSEMBLIES 
For use with the following: 


Gasoline Paint 
Al Grease Pneumatic 
Acetylene Grinding O11 Selves 
Beverages Hydraulic Seray 
Chemicals acauer Steam 
Cutting Lubrication Thinners 
Distiliates i ater 
Fuel O1 Welding 
Deliveries Immediately from Stock ! 


COMPLETE CATALOG 
AVAILABLE UPON REQUEST 
Ask for Cat. 2AM 1952 
CARLYLE RUBBER CO., INC. 
64 PARK PLACE, NEW YORK CITY 7, WN. Y. 
Phone: Dighy 9.9810 


FOR 


SALE 


1—28" Columbia Shaper heavy duty all 
$1850.00 


1—42 


gear 
72" 


lathe raised to swing 
$3 


500.00 


1—26” x 14 ft. geared head shaft turn 
ing lathe with two carriages $1750.00 


One machine or entire plant bought 
or sold 


AL PETITT MACHINERY CO. 
1334 W. 117th St.. Cleveland 7, Ohio 


HAVE YOU LOCATED 
THAT MACHINE 


? 


ASK ME 


NORMAN HOUSER 
MACHINERY DEALER 


4614 Prospect Ave.. 


Cleveland 3, Ohio 


PHONE UToh 1-4774 
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base, 247124" work table MT spindle 
GRINDER — Landis mechanical Plain 
cylindrical, very goed 
cylindrical, DC work 
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Abrasives, Coated 54.55, C28-29, 
C30-31, C34-35, C41-44 
Abrasives, Diamond (Not Bonded) 
C63, C70, E245 
Accessories & Attachments 
(Machine Tool) 43, 45-52, 56, 
C16-17, C23, C24, C46, C53, C54, 
C62, C69, C73, C87, C88, C100, 
C102-103, C108, C109, C111, C118, 
Ca24, C127, C130, C133, C135, 
C138, Ci41, D62, 
E74-75, E84, E98-99, E110-111, 
E139, E150, E164-165, Insert be- 
tween E172 & 173, E201, E213- 
214, E230-231, E254, 132, 136, 143 
Arbors & Mandrels 45-52, C48-49, 
C50, C53, C64, C69, C73, C82, In- 
sert between E172 & 173, E214 
Arc Machining E118, E224.225 
Assembly Machines C60, D18-19, 
D67, E143, F14-15 
Balancing Machines E96-97, E173, 136 
Balers, Scrap Metal D42-43, D44-45 
Balls AS1, A69 
Battery Chargers J25 
Bearing Materials A30, A79 
Bearings, Ball, Roller & Needle 
53, A22-23, A34, A48-49, ASI, 
A60, A69, A75, E138 
Sleeve A30 
Belts 61, A3l 
Bending & Straightening Machines 
69, D32-33, D34, D42-43, D44-45, 
D48-49, D52, D59, D69, E85-92 
Blast Cleaning Equipment & 


Supplies j29 
Bolts and Nuts—See Fastening 
Devices 
Books 68, A74, C133, D64, D68 


Boring Bars & Heads 45-52, 58-59, 
66-67, C38, C50, C54, C67, C69, 
C73, C82, C87, C105, C128-129, 

Ci35, C138, E64-65, E114 

Boring, Drilling & Milling 

Machines (Horizontal) 41, 45-52, 
58-59, 66-67, C67, C96, E26-27, 
E64-65, E85-92, E98-99, E104-105, 
E130, E149, E162-163, E176-177, 
E178, E188, E208, E213, E230-231, 
E237-240, E243, E247, E251, E254 

Boring Machines 41, 43, 45-52, 58-59, 
C67, C76, C83, E26-27, E68-69, 
E120-121, E134, E146, E157-160, 
E176-177, E210-211, E213, E228- 

229, E237-240 

Boring & Turning Machines 

(Vertical) 58-59, 66-67, E64-65, 
E85-92, E104-105, E144, E176-177, 


E205, E228-229, E237-240, £247, 
E251, E254 

Brakes, Press and Bending D16, 
D24-25, D32-33, D34, D39, D40, 
D46-47, D61, E232, E237-240 


Brass A45, ASO, A79 
Brazing Equipment & Supplies 
F17, F18 


Broaching Machines C52, E41-52, 
E110-111, E119, E134, E140, 
E 168-169, E206, E237-240 


Broaches C52, C57, C59, C105, 

E110-111, E119, E140, E233 
Brushes E214 
Bushings A30, C73 
Cams C113 


Carbides (See also Tools, Cutting) 
62-63, A78, C74, C105-106, C140, 
D71, E250, E255 


Casting Equipment B8 
Castings A40-41, AS3 
Die A40-4) 
Sand AS3 


Centers, Lathe A78, C48-49, C53, 
C105, C118, C140, D71, E255 


Centering Machines E85-92, E205 
Centrifugal Machines j30 
Chain A22-23, A65 
Chemicals H9, J28 


Chucking Machines 41, 45-52, 58-59, 
C96, E26-27, E30-31, E53, E82-83 
E124, E132-133, E192 

Chucks 58-59, C46, C53, C58, C62, 
C64, C69, C73, C82, C84, C86, 
C101, C124, C135, C137, E85-92, 


E245 

Cleaners, Steam-Jet 68 
Cl g Equip t & Suppli 

68, G10, H8, H9, H11, J28 

Clinchers A33 

Clutches A65 


Collets. 45-52, C22, C23, C24, C69, 
C73, C82, C101, E85-92, E124, 
E182-183, E206 
Compressors j29 
Conduit, Flexible j33 
Controls, Electrical & Electronic 
64-65, A28-29, A31-32 
D32-33, DS2, J27, J32 
Coolant Systems, Filters & Supplies 
56, E162-163, E174, E193, E244, 
J30 
Coolants 61, 72, C45, C107, C112, 
C125, E41-52, E205 
Copper Alloys A79 
Couplings, Flexible A65 
Cranes & Hoists D32-33, J23, J24, J27 
Cut-Off Machines, Abrasive 
£131, E152, E194, E245, E248, E255 


Conveyors 


—INDEX OF PRODUCTS ADVERTISED IN THIS ISSUE— 


Cut-Off Machines, Tube 
Cutters, Milling 45-52, 62-63, 66-67, 
A33, A78, C19, C20-21, C23, C24, 
C48-49, C50, C54, C57, C65, C69, 
C73, C89, C105, C106, C128-129, 
C138, C140, D71, E64-65, E74-75, 
E85-92, E130, E221, E250, E255 
Cutting Oils—See Coolants 
Cylinders, Pneumatic & Hydraulic 
42, A33, J24, J29 
Degreasing Machines G10, H8 
Die Castings—See Castings, Die 
Die Casting Machines D42-43, D44-45 
Die Making Machines E202-203 
Die Sets D37, DS4, D60, E245 
Dies, Forming 45-52, 62-63, A78, 
C40, C73, C76, C90, C110, C135, 
C140, D20, D39, D40, D61, Dé2, 
D71, E255 
Dies, Threading 45-52, C16-17, C18, 
C39, C65, C91, C97, C98, C12], 
E85-92, E132-133, E175 
Disintegrators, Metal. E118, E224-225 
Drafting Room Equipment & 
Supplies j24 
Dressers, Grinding Wheel 45-52, 
62-63, A78, C70, C140, D71, E150, 
E175, E255, 131 
Drilling Attachments 66-67, C60, 
C62, C73, C82, C87, C102-103, 
C104, C133, E64-65, E141, E190, 
E214, E218-219, E222-223, E244 
Drilling Machines 45-52, 57, 58-59, 
C62, C76, C83, C102-203, C104, 
C114, D68, E39, E70-71, E77, E8s- 
92, E94-95, E96-97, E98-99, E104- 
105, Ei20-121, E126-127, E134, 
E136-137, E141, E143, E144, E147, 
E149, E156, E157-160, E162-163, 
E186-187, E190, E195, E198, E204, 
Insert between E204 & 205, 
E207, E210-211, E213, E214, 
E228-229, E230-231, E234, E237- 
240, E245, E247, E253, E254 
Drill Jig Bushings 43, C71, D60 
Drill Sharpening Devices & Ma- 
chines C123, C134, C137, E8S-92 
Drills 45-52, 62-63, A78, C19, C62, 
C65, C77-80, C140, D68, D711, 
E214, E222-223, E234, E255, J29 


Drives, Fluid A22-23 
Drives, Variable-Speed A22-23, 
A65, A77 


Duplicators & Pantographs 45-52, 

Cill, E108-109, E130, E180-181, 

E237-240, E245 

Dust Collectors E142, Glo 
Electro Plating Equipment & 

Supplies H10 
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Engineering & Production Services 
66-67, A73, C54, C68, C73, C100, 
C133, D28, D42-43, D44-45, E64 

65, E175, E228-229, 131 

Extrusions 

Fabricating Methods & Services 
A46, A73, A79, B8, D59, D61, F22 

Cil3, Fil, 

F 12-13, F23, F24 

Feed & Ejector Devices C60 

D18-19, D35, D71, F14-15 

D35, D7! 

Finishing Machines 41, E26-27, 
E54-55, E173, E175, E196, E214, 

£234, E245, 131, J30 

F20-21 


Fastening Devices 


Feeds, Press 


Flame Cutting Equipment 
Flame Hardening Equipment 
E41-52, G15-17 
Flexible Shafts J21 
Floor Drying Compounds j28 
Forging Machines D21, D22, D28, 
D38, D42-43, D51, D52, D65 
A26.27, A45, A5S6, 
A68, A79, D61 

Forming Machines (See also 

69, C60, D21, D22, D42 
43, D48-49, D51, D52, D61, D69, 
E41-52, E245 
G4, GS, G6, G8, G11, 


Forgings 


Presses) 


Furnaces 


G14, G19 
Furniture j24 
Gages & Instruments 45-52, 64-65, 


70-71, C26-27, C36-37, C46, C53, 
C64, C95, E175, E254, 110, 111, 
112-13, 114, 115, 118, 119, 120-21, 
122, 123-26, 127, 128-29, 130, 131, 

132, 133, 134, 135, 136, 139, 140-41, 
142, 143 

Gear-Making Machines C20-21, E33- 
38, E54-55, E100-101, E154-155, 
E157-160, E174, E175, E210-211, 
E213, E218-219, E233, E245, E254, 
131, 132, 136, 143 
22-23, A36-37, A63, 
A65, A77 

E32-38 

E33-38, E233, E254, 
116-17, 119, 132, 136, 143 

Gear A22-23, A36-37, A44, ASO, 
A54, AS7, A62, A63, A65, A67, 
A71, A78, E54-55, E233 
Grinders—Cutter & Tool 41, 45-52, 
54-55, 62-63, 66-67, A78, C32-33, 
C54, C59, C119, C123, C134, C140, 
D71, E26-27, E41-52, E54-55, E64. 

65, E66-67, E74-75, E80-81, E84, 
E85-92, E106-107, E130, Insert 
between E140 & 141, E168-169, 
E175, E182-183, E202-203, E212 
E214, E216, E217, E242, E243 


Gear Motors 


Gear Quenching 


Gear Testers 


E245, £249, E255, 131 
Grinding Machines—Production 

41, 45-52, 54-55, C104, C119, E26 
27, E41-52, E56-57, E62-63, E66- 
67, E82-83, E84, E93, E106-107, 
E115, E116-117, E120-121, E138, 
Insert between E140 & 141, 
E145, E175, E182-183, E189 
E212, E213 £214, E232, E233, 
E242, E245, E247, E249, 131 
Grinding Wheels 54-55, 62-63, A78, 
C28-29, C32-33, C34-35, C41-44, 
C94 C99, C104, C140, D71, 
, 52, E245, E255 
Hardness Testers 118, 133, 142 

Heads: Drilling, Grinding & Tap- 

ping (See also Drilling Attach- 

ments and Tapping Attachments) 
C32-33, C62, C75, C83, C87, C97, 
C98, C104, E118, E138, E156, 
E157-160, E175, E198, E200, E207, 
£222-223, E244, E245, 131 

Heat-Treating Equipment & Sup- 
plies 64.65, G4, G5, G6, G7, G8, 
G9, Gi12-13, Gl4, G15-17, G18, 
G19, G20, G21 
45-52, C19, C20-21, C47, 
C57, C65, E221 
Holders, Tool. 45-52, C23, C24, C53, 
C54, C62, C73, C82, C100, C105, 
C108, C113, C128-129, C135, C138, 
Ci41, E206, E209, E214, E250 
C28-29, E153, E162-163 
E153, E162-163, 
E197, E246 

Hydraulic & Pneumatic Equipment 
42, A47, AS9, C111, D14-15, D36, 
D42-43, D48-49, DS1, E182-183, 
j24, J29 

Indexing & Positioning Devices 

42, 45-52, C56, C60, C87, D18-19, 
274-75, E156 
Induction Heating Equipment 
G5, G9, G12-13, G14, G20-21 
Inspection Equipment 45-52, 70-71, 
C57, C64, C95, E175, E233, E245, 
Til, 112-13, 114, 115, 118, 119, 122, 
123-26, 127, 130, 131, 132, 133, 134, 
135, 136, 137, 139, 140-41, 142, 143 
Jig Borers 45-52, 66-67, C67, C76, 
E64-65, E70-71, E74-75, E150, 
E 166-167, E186-187, E242, E245, 
E247, E251, E254, 132, 136, 143 
Jig Grinders 45-52, E150, E245 
C66, C130, E120-121, 
E220, E255 
Laminated Plastics 64-65, ASS 
Lapping Machines 54-55, E41-52, E54- 
55, E66-67, E233, E237-240, E245 
E233, E249, 140-41 


Hobs 


Hones 
Honing Machines 


Keyseaters 


Laps 


Lathes 
Automatic 45-52, 58-59, C96, 
E30-31, E72-73, E80-81, E108-109, 
E112-113, E11S, E132-133, E173, 
E199, E205, E217, E237-240, E245 
Engine 45-52, 57, E53, E76, E80- 
81, E85-92, E102-103, E108-109, 
E115, E161, E164-165, E170-172, 
E176-177, E182-183, E191, E201, 
Insert between E204 & 205, E213, 
E214, E217, E220, E232, E235, 
E237-240, E243, E245, E248, 
E252, E254 
Turret 45-52, 58-59, E28-29, 
E104-105, E144, E173, E182-183, 
E184-185, E213, E237-240, E243, 
E245, E247, E251 
E80-81, E108-109, 
E128-129 
Lighting, Industrial jJ20 
Lubricants 61, 72, C45, C107 
Lubricating Systems & Equipment 
56, A70, E174, J24 
56, E162-163 
Mandrels—See Arbors and Mandrels 
Marking Machines & Tools C60, 
C95, C110, C135, E118, 130 
Materials Handling Equipment 
D32-33, D52, J18, J19, J23, J24, 
J27, J32 
Mechanical Parts & Equipment __ 56, 
69, A6S, C62, C118, C124, C127, 
D62, D71, E135, E175, 131, J24 
Metal Spraying Equipment B8 
Milling Machines 45-52, 66-67, C87, 
C89, C96, Ci22, C130, E41-52, 
E53, E58-59, E64-65, E72-73, E74- 
75, E85-92, E94-95, E122-123, 
E130, E139, Insert between E140- 
141, E146, E151, E157-160, Insert 
between E172-173, E188, E200, 
E204, E205, E213, E215, E220, 
E221, E230-231, E237-240, E243, 
E245, E247, E251, E254 
Molds A46 
Motor Reducers—See Gearmotors 
Motors, Electrical 64-65, A24.25, 
28-29, A31, A38-39, A43, A611, 
A77, C104, G7 


Right Angle 


Magnetic Separators 


Nibbling Machines C76, C130, 
E131, E248, E255 

Oil Purifiers 56, J30 
Ovens G5, G10, Gill, Gi2-13, 
G21 

Phenolic Resins for Shell Molding B9 
Phosphate Coatings H8 


Pillow Blocks. A48-49, AS1, A69 

66-67, C130, E64-65, E8s- 
92, E164-165, E176-177, E188 
Plant Protection j20 


Planers 
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Plastic Molding Machines D36 
D42-43, D44-45, D48-49. D52, D63 
E54-55 
Plastics B9, ASS 
Polishing & Buffing Machines 
E214, E245 
Portable Tools—See Tools, 
Portable Powered 
Power Transmission Equipment 
A22-23, A65, D42-43, J27 


Presses 
Baling D42-43, D44-45, D48-49 
Extrusion D14-15, D117, D42-43, 
D44-45, D46-47 
Hydraulic 69, D17, D23, D24-25 


D36, D38, D42-43, D44-45, D46 

47, D48-49, DS50, DS51, DS2, DS55, 
D63, D64, E41-52, E168-169, 
E237-240, E245 

Mechanical. 69, C76, D12-13, D1i8- 
19, D24-25, D26-27, D29, D30, 
D32-33, D36, D41, D46-47, D50, 
D55, D56-57, D60, D61, D64, D65, 
D67, E174, E237-240, E245, F25 

Processing Parts for Flaming 


Plating C133 
Production, Inventory & Tool 
Control 119 


Profilers 45-52, C111, E41-52, E122 
123, E130, E175, E213, E237-240 

131 

Pumps A31, A43, A59, A74, 
D42-43 

Punches. . 62-63, C40, C73, C76, C90, 
C110, C132, C135, D20, D62, D71 
Quenching Oils 61, 72, C45 
Reamers 45-52, C19, C20-21, C38, 
C65, C69, C90, C105, C138, C140 


Riveting Machines A33, F24 
Rod Ends A60 
Rust Preventives 61 


Safety & Welfare Equipment j28 

Saw Blades C26-27, C86, C92-93, 

C115, C120, E148, E214, E241 
Sawing Machines 

Band C26-27, C92-93, C120, 

E148, E241 

Circular 69, C48-49, C115, E205, 

E214, E245 

Hack C26-27 C84, C92-93, C120, 

E148, E241 

Scales C95, J26 

Screwdriving Machines. E143, F14-15 

Screw Machines, Automatic 69, 

C109, E124, Insert between E140- 

141, E178, E237-240, E245 

Screw Machines, Swiss Type E130 

E245 

Shapers 45-52, C57, D16, E32, 

E54-55, E100-101, E164-165, E170 
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172, E213, E230-231, E232, E237- 

240, E243, E245 

Shears C76, D12-13, D116, D24.25, 
D32-33, D34, DS9, D60, D68, E32 
E234, E237-240 

Shims F16 


Slotters 45-52, 69, C69. C87, E8s- 
92, E118, E164-165, E237-240 
Solvents H8, H9 
Sorting Machines 112-13 
Special Machine Tools 41, 42, 43 
45-52, 66-67, C57, C62, C68, C83. 
C96, C400, C127, C130, D18-19 
D24-25, D26-27, D34, D44-45, 
D59, E26-27, E64-65, E72-73, E74- 

75, E8S-92, E118, E130, E143, 
E149, Ei5S6, E157-160, E162-163 
E164-165 E173, E174, E175, 
E182-183, E205, E210-211, E221, 
E228-229, E233, E237-240, E245, 


131, J30 

Speed Reducers A22-23, A36-37, 
A63, A65, A67, A71, C88 

Spindles, Machine C104, E135 
Spraying Machines G10 
Sprockets A22-23, AS7, A65 
Starmpings A68, F16 
Steel, Blue 68, E250 
Steel A35, A46, A64 
Alloy A35, A52, A66 
Carbon E78-79, E118 


Stainless 
Tool & Die 


A26-27, A46, A76 
A46, A64, A66, 

C26-27, C61, E118 

Straightening Machines—See 
Bending and Straightening 


Machines 
Sub-Contracting Service C68, C85, 
C100 
Superfinishing Machines E138 
Swaging Machines 69, D31, D67 


E118, E224-225 
Tapping Attachments 45-52, C32- 
33, C53, C60, C62, C82, C97, C98, 
C124, C137, E118, E175. £244, 131 
Tapping Machines C62, E28-29, 
E77, E96-97, E118, E120-121, 
E134, E136-137, E141, E147, 
E149, E156, E157-160, E162-163, 
E175, E198, E210-211, E214, 
E228-229, E237-240, E245, 131 
Taps 45-52, C16-17, C13, C36-37 
C65, C116, C121, E118, E175 
E222-223, 131 

Testing Machines & Equipment 
D44-45, E100-101, £ 166-167, E245, 
112-13, 114. 116-17, 119, 127, 130, 
132, 133, 135, 137, 139, 143 
Thread Cutting Machines 45-52, 
C23, C24, C91, C96, E28-29, E54 


Tap Removers 


1952 


55, E60-61, E141, E144, E154-155, 
E175, E198, E221, E245, 131 
Thread Grinders 43, 45-52, E60-61, 
E175, E179, E251, 131 
Thread Millers 45-52, C96, E154-155, 
E174, E221, E237-240, E254, 132, 
136, 143 

Thread Rolling Machines & Tools 
45-52, 69, C109, E125, E132-133, 
E156, E175, E236, E245, 131 
Tooling Set-up Equipment C53, 
C54. C68 C82, C87, C95, C135, 
E74-75, E157-160, 119 
Tools, Cutting 43, 45-52, 58-59, 62- 
63, A46, A78, C19, C20-21, C23, 
C24, C36-37, C38, C47, C48-49, 
50, C52, C53, C54, C57, C65, C69, 
C72, C89, C100, C105, C106, C108, 
C117, Ci21, C126, 
C127, C128-129, C130, C132, C133, 
C135, Ci37, C138, C140, 
D71, ES4-55, E74-75, E114, E118, 


E174, E221, E222-223, E245, E250, 
E255 

Tools, Hand C84, C88, C95, C130, 
C139, F23 


Tools, Measuring 45-52, C26-27, 
C95, Ci31, E175, 114, 115, 118, 
122, 123-26, 131, 134, 140-41, 143 

Tools, Portable Powered 45-52, 
C51, C55, C81, C104, C130, E118, 

E122-123, E222-223, J24 

Transfer Machines 43, E94-95, 
E96-97, E120-121, E134, E146, 
E157-160, E195, E205, E214, 

E228-229 

Trucks, Shop J18, Jigs 

Tube Mills D31, F17, Fi8 

Turret Attachments, Lathe 45-52, 
C39, C62, C69, C82, C109, Cill 

C138, C141, E191, E237-240 

Universal Joints A65, C62 

Used & Rebuilt Equipment M3.62 

V-Belt Drives & V-Belts A65, G7 

Vibration Control Devices D71, 

E255, J22, J35 

C95, C105, C113, 

C124, C127, C137, Insert between 
E172 & 173 
Washer, Dies C126 


Vises & Ciamps 


Washing Machines, Metal Parts 
G10, H8 

Welding Equipment & Supplies 
64-65, DSO, E118, F10, F17-18, 
F19, F20-21, F22, F25 


Wire & Cable j21 
Work Loaders, Automatic. E112-113 
Wrences, Engineered Ca4, Cas 
Wrenches, Socket C84, Cas 


ren 
PY) 
| 
i 
| = 
\ 
| 
an 
} 
4 
| 
| 
| 
| 
i 
| 


Abrasive Machine Tool Co E84 
Adamas Carbide Corp C74 
Ajax Manufacturing Co D65 
Allegheny Ludlum Steel Corp A776 
Allied Products Corp. Div 

Richard Bros D20 
Allis-Chalmers Mfg. Co. A31, A61, G7 
Alvord Polk Tool Co C140 
American Air Filter Co E142 
American Brass Co. & Sub. A45, ASO 
American Broach & Machine Co. E119 
American Chain & Cable Co., 

Inc E131, 133 
American Electric Fusion 

Corp F17, 18 
American Gear & Mfg. Co. A62 
American Machine & Foundry 

Co C124, C137 
American Metal Hose Branch 

American Brass Co J33 
American Sip Corp E 166-167 
American Steel & Wine Div. 

A26-27, 

American Steel Foundries, 

Elmes Engrg. Div D1? 
American Tool Works 57 
Ames Co., B. C 118 
Ames Precision Machine Works 142 
Anaconda Wire & Cable Co. j2i 
Anderson Oil Co., F. E C107 
Anton Machine Works C131 
Aro Equipment Corp C8l 
E148 
C108 


E78-79 


Armstrong Blum Mfg. Co 

Armstrong Bros. Tool Co 

Associated Designers of 
Birmingham 

Atlantic Saw Mig. Co 

Attapulous Clay Co 
Speedi-Dri Corp 

Avey Drilling Machine Co 

Axelson Mfg. Co 


Bachmann, Eric R 
Bakelite Co. Div 
Union Carbide & Carbon Corp. B9 
E120-121 
Baldwin-Lima Hamilton Corp 
1D48-49, E176-177 
C20-21 
E184-185 
E220 


Baker Bros., Inc 


Barber-Colman Co 
Bardons & Oliver, Inc 
Barker Engineering Co 
Barnaby Manufacturing Co., 

Inc 
Barnes Co., W. F. & John E228-229 
Barnes Co.,, Inc W. O C120 
Barnes Drill Co E 162-163 
Barrett Co. Leon J J30 
Bath Co., The Cyril 
Bath Co., Inc., John 


INDEX TO ADVERTISERS 


Baush Machine Tool Co 
Bay State Abrasive Products Co 
C28-29 
Bay State Tap & Die Co C101 
Beatty Machine & Mig. Co Ds9 
C30-31 
Bijur Lubricating Corp A70 
Bilgram Gear & Machine Co A78 
Black Diamond Saw & Mach 
Works, Inc 
Blake Co., Edward C134 
Blanchard Machine Co E106-107 
Bliss E. W DS55 
Bodine Corp. E143 
Bonney Forge & Tool Works C84 
Boyar-Schultz Corp. E249 
Bradford Machine Tool Co E214 
Braun Gear Co A’? 
C102-103 


E195 


Behr-Manning Corp 


Ci23 


Bridgeport Machines, Inc 
Brown & Sharpe Mfg. Co 
Inserts between C22 and 25, E140 
and 141, 122 and 27 
Bryant Chucking Grinder Co. E82-83 
Bryant Machinery & Engrg. Co. 
E40, Elis 
Buffalo Forge Co D68, E234 
Buhr Machine Tool Co E149 
Bullard Co. 5°-59. E104-105 
Burr & Son, Inc., John T. C130 


Campbell Div., Andrew C 
American Chain & Cable Co., 
Inc E131 
Capewell Mfg. Co C92-93 
Carboloy Dept. of 
General Electric Co. 62-63, A78, 
C140, D71, E255 
Carlton Machine Tool Co. E126-127 
Carpenter Steel Co. A46 
Carroll & Jamieson Machine Tool 
Co E248 
Chambersburg Engineering Co. 
D21, 22 
Cincinnati-Bickford Tool Co, E186-187 
Cincinnati Electrical Tool Co. E194 
Cincinnati Gear Co A44 
Cincinnati Gilbert Machine Co.E98-99 
Cincinnati Grinders Incorporated 
E41-52 
Cincinnati Lathe & Tool Co 
Insert between E204 & 205 
Cincinnati Milling Machine Co. 
E41-52 
D16, E32 
Cincinnati Universal Mach. Co... E232 
Clark Co., Robert H. C126, C137 
Clark Equipment Co. 
Ind. Truck Div jis 


Cincinnati Shaper Co. 


Cleereman Machine Tool Co E40 
Cleveland Automatic Machine Co 
E124 
Cleveland Crane & Engineering 
Co D32-33 
Cleveland Punch & Shear Works 
Co D12-13 
Cleveland Tapping Mac ; 3 
Cleveland Worm & Gear Co. A36-37 
Clinton Machine Co E118 
Colonial Broach Co C59, E168-169 
Columbia-Geneva Steel Div. 
A26-27, A35, E78-79 
Columbus Die Tool & Machine Co 
C100 
Commander Mfg. Co E244 
Commercial Shearing & Stamping 
Co A63 
Comtor Co. 135 
Consolidated Machine Tool Corp. 
E85-92 
Coulter Machine Co., James C96 
Craley Mfg. Co., C.C C135 
Cross Co. E157-160 
Crown Cork & Seal Co E174 
Cushman Chuck Co. C121 


Dake Engine Co D36 
Dakon Tool & Machine Co. Inc. 
C140 
Danneman Die-Set Div 
Acme Danneman D60 
Davis Boring Tool Div. 
Giddings & Lewis Machine Tool 
Co C54 
Davis Keyseater Co E255 
Delco Products Div 
General Motors Corp. A43 
E193 
Denison Engineering Co. D23 
Despatch Oven Co Gi4 
Detrex Corp H8 
Detroit Broach Co C52 
Detroit Die Set Corp. D54 
Detroit Power Screwdriver Co. 
F14-15 
DeVlieg Machine Co. C67 
DeWitt Equipment Co. E254 
Diefendorf Gear Corp. A79 
Disston & Sons, Inc., Henry Cis 
Dow Mechanical Corp 143 
Dreis & Krump Mfg. Co. D39, 40 
Drillunit, Inc. C83 
C104 
DuPont de Nemours & Co., Inc., 
1. H9 
Dykem Co. 68, E250 


De'park Industrial Filtration 


Dumore Co 


Eastern Machine Screw Corp cgi 
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Eclipse Counterbore Co. 72 


Elastic Stop Nut Corp Fil 
Electro-Lift, Inc. j24 
Elgin National Watch 
Abrasive Div C63 
Ellstrom Standard Div 
Dearborn Gage Co. 70-71 
Elmes Engineering Div 
American Steel Foundries D17 
Elox Corp. of Michigan 224-225 
Empire Tool Co C100 
Engineering Manufacturing Co. J24 
Ercona Instrument Corp 134 
Erickson Tools C82 
Erie Foundry Co D38 
Errington Mechanical Laboratory Inc 
C62 
Etna Machine Co. D31 
Euclid Crane & Hoist Co. jJ23 


Excello Corp. 43, C117, E68-69 


Farquhar Co., A. B. DS52 

Farrel-Birmingham Co., Inc A7l 
Federal Machine & Welder Co 

D50, F25 

Federal Products Corp. 112-13 

Fellows Gear Shaper Co. E54-55, 

116-17 

Fenway Machine Sales Co C130 

Ferracute Machine Co. D56-57 


Fitchburg Engineering Corp. E146 
Flame Plated Tool Div. 


Guardian Mfg. Co. 
Foote Burt Co. E134 
Foote Gear Works, Brad A62 
Fosdick Machine Tool Co. E70-71 
Frantz Co., Inc., S. G. 56 


Frauenthal Div. 
Kaydon Engineering Corp. E138 


Fray Machine Tool Co. E200 
Fulmer Co., C. Allen E246 
Gairing Tool Co. C128-129 
Gardner Machine Co. E193 
Gas Machinery Co G18 
Gear Specialties, Inc. AS4 
Genales, Andrew 132 


General Electric Co. 


Apparatus Dept. A24-25, A32, 
G21, H10, J20, J25 
Genesee Mfg. Co. C127 
Geometric Tool Co. C93 
Geroter May Corp. AS9 
Giddings & Lewis Machine Tool 
Co 66-67, E64-65 
Gisholt Machine Co. E173 


Gleason Works E33-38, G15-17 
Gorham Tool Co. C48-49 
Gorton Machine Co., George. _E130 
Goss & DeLeeuw Machine Co. E192 


Grant Gear Works Inc. A6? 
Grobet File Co. of America, Inc. C139 
Gray Co. GA E188 
Greenfield Tap & Die Corp. C97, 98 
Grip Nut Co F23 
Griswold Mfg. Co., F. T C56 
Hamilton Tool Co E218-219 
Hammond Machinery Builders, 

Inc E216 
Hanchett Magna Lock Corp C46 
Hardinge Bros., Inc C22, ES3 
Harnischfeger Corp F19 
Hartford Special Machinery Co. E156 
Hassall, Inc., John F24 
Hayes Co., C. I G19 
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Heald Machine Co. 41, E26-27 
H.E.B. Machine Tools, Inc E217 
Heim Co A60 
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Henry & Wright Div 

Emhart Mfg. Co. D26-27 
Hirschmann Co., Carl E245 
Hisey-Wolf Machine Co. E212 
Hofmann Needle Works, Inc. E178 
Holcroft & Co G6 
Hones, Inc., Charles A. G8 
Horton & Son Co., E. 
Houghton & Co., E. F. 61 
Hovis Screwlock Co. C126 
Hyatt Bearing Div. 

General Motors Corp A48-49 


Hydraulic Press Mfg. Co. D42-43 


Illinois Gear & Machine Co AS? 
Index Machine Co. 
Insert between E172 and 173 


Induction Heating Corp. G20 
Industrial Filtration Co. E193 
Ingersoll Milling Machine Co. C89 
Ingersoll Rand Co. C51 


Inter-Continental Trading Corp. 143 
International Research & De 


velopment Corp 13€ 
Jacobs Mfg. Co cs 
Jahn Mfg. Co., B. c90 
James Mfg. Co., D. O A63 
Jarvis Co., Charles L. 5222-223 
Jeffrey Manufacturing Co. J27 
Johansson Gage Co, C. E. Div 

Swedish Gage Co 122 
Johnson Bronze Co A30 
Johnson Gas Appliance G4 


Johnson Machine & Press Corp. D60 
Jones & Lamson Machine Co 
C39, E179, E191, E199, 111 


Kasenit Co. 
Kearney & Trecker Corp E7475 
Kelvin Systems Corp E213 
Kempsmith Machine Co. E139 
Kent-Owens Machine Co E1S$1 
King, Andrew 130 
Kingsbury Machine Tool Corp 
E136-137 


Klingelhofer Machine Tool Co. E253 
Knight Machinery Co. W. B 
C122, E204 


Korfund Co. Inc D71, E255, J22 


L W Chuck Co C135 
Lake Erie Engineering Corp. D44-45 
Laminated Shim Co., Inc. F16 
Landis Machine Co. C16-17, E60-61 
Landis Tool Co E62-63 
LaPointe Machine Tool Co. E110-111 
Latrobe Steel Co A64 
Lavalee & Ide, Inc C90 
LeBlond Machine Tool Co., R. K 
E80-81 
Lectroetch Co 130 
Lee Engineering Co., Inc. 42 
Lees-Bradner Co E154-155 
Leland Gifford Co E39 


Lewis Shepard Products, Inc jig 
Lewthwaite Machine Co., T. H. C135 
Linde Air Products Co. Div. 

Union Carbide & Carbon Corp. 


F20-21 
Link Belt Co A22-23 
Linley Bros. Co E242 
Lipe-Rollway Corp C8s 
Littell Machine Co., F. J D71 
Livingstone Engineering Co. 68 
Lodge & Shipley Co. E128-129 
Logan Engineering Co. 

Lathe Div. E161 
Lovejoy Tool Co., Inc C50 
Lufkin Rule Co. C95 
The Machinist 60 
Madison Mfg. Co C38, E1l4 
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Mahon Co., R. C A73 
Manufacturers Engineering 
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Marlin-Rockwell Corp 
Marvin Machine Products Co C87 
Master Chemical Corp Cii2 
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M.B.1. Export & Import Ltd. E235 
M. B. Products j24 
McCrosky Tool Corp. C69 
McGraw-Hill Book Co. Inc 

68, A74, C133, D64, D68 
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McPherson Broach & Machine Co 
E140 
Meehanite Metal Corp AS5S3 
Merz Engineering Co Cas 
Metallizing Engineering Co. Inc. B8 
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Clinton Machine Co E118 
Michigan Tool Co C47, E100-101 
E153 
Milford Rivet & Machine Co F24 
Miller Motor Co A4? 


Micromatic Hone Corp 


Miniature Precision B:arings 
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Minster Machine Co 

Mitts & Merrill 

Modern Industrial Engineering 

E210-211 

Monarch Machine Tool Co. E103-109 

Moore Special Tool Co., Inc E150 

Morey Machinery Co., Inc. E237-240 

Morris Machine Tool Co £96.97 

Motch & Merryweather Machinery 
Co E205 

Mueller Brass Co A79 
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National Acme Co E132-133 
National Automatic Tool Co., Inc 
E147 
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National Machinery Co D28 
National Machine Tool Co C66 
National Tool Co C57 
National Tube Div A26-27 
National Twist Drill & Tool Co 
C18-19 
Nebel Machine Tool Co E102-103 
Neise, Karl A C130, 136 
Nelco Tool Co C106 
Newage International, Inc 118 
Niagara Machine & Tool Works 
D24-25 
Nilsson Gage Co., Inc 119 
Noble & Westbrook Mfg. Co C136 
Norton Co 54.55, C41-44, E66-67 


Oakite Products, Inc 
O. K. Tool Cx C138 
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Perfex Gage & Tool Co 
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Pines Engineering Co., Inc D69 
Pittsburgh Gear Co A62 
Pittsburgh Tool Steel & Wire Co 
C61 
Plan-O- Mill Corp E221 
Pope Machinery Corp E135 
Portage Double Quick Tool Co. E209 
Portage Machine Co 2208 
Porter Precision Products C132 
Pratt & Whitney Div 
Niles-Bement-Pond Co. 45-52 
Precision Castings Co, Inc. A40-41 
Precision Detroit Co C60 
Producto Machine Co D37 


C118 
E125 
E116-117 


Ready Tool Co 
Reed Rolled Thread Die Co 
Reid Brothers Co., Inc 
Reiff & Nestor Company 
Rivett Lathe & Grinder, Inc 
E182-183 
Robertson Mfg. Co c99 
Rockford Machine Tool Co. 
Hydraulic Div E164-165 
Rodgers Hydraulic, Inc D63 
Rogers Machine Works E144 
Roto Finish Co E196 
Rotor Tool Co C55 
Ruthman Machinery Co A42 


S & S Machinery Co. 5247 
S.K.F. Industries, Inc A69 
Sales Service Machine Tool Co.. D67 
Salvo Tool & Engineering Co. C109 
Sanson & Sons, Inc., Henry E. C125 
Saunders & Co., Alexander B8 
Schauer Mfg. Corp. E234 
Scherr Co., E254, 132, 
136, 143 
Schnell Tool & Die Co C40 
Schramm, Inc J29 
Scully-Jones & Co C53 
Seneca Falls Machine Co E112-113 
Service Machine Co D30 
Sheffield Corp. E175, 131 
Sheldon Machine Co., Inc E252 
Shone Instrument & Mfg. Co 142 
Sibley Machine & Foundry Corp. 
E190 
Sidney Machine Tool Co E76 
Simonds Abrasive Co C94 
Skinner Chuck Co C86 
Snow Mfg. Co E141 
Snyder Tool & Engineering Co 


Inc., George 


Sorensen Center-Mikes, Inc. 114 
Speedi-Dri Corp j28 
Sperry Prodvucts, Inc 137 


Springfield Machine Tool Co E115 
Stahl Gear & Machine Co AS8 
Standard Electrical Tool Co E242 
Standard Gage Co., Inc 110 
Standard Tool Co C65 
Starrett Co., The L.S C26-27 
Steel City Testing Machines, Inc. 139 
Steelweld Machinery Div. 
Cleveland Crane & Engineering Co. 
D32-33 
Steinle Machine Co E236 
Sterling Electric Motors, Inc A77 
Sterling Grinding Wheel Div 
Cleveland Quarries Co C34-35 
Stokvis Edera & Co., Inc. E178, E220 
Stone Machinery Co E152 
Stuart Oil Co. D. A C45 
Sundstrand Machine Tool Co. E72-73 
Sunnen Products Co E197 
Surface Combustion Corp 
Heat Treat Div Gill 
Sutton Tool Co C73 
Swedish Gage Co 122 


Tabor Mfg. Co E248, E255 
Taft-Peirce Mfg. Co. 127 
Taylor Winfield Corp F22 
Tennessee Coal & Iron Div 

A26-27, A35, E78-79 
Texas Co. 72 
Thompson Grinder Co. E145 
Timken Roller Bearing Co. 

Industrial Div 
Toledo Scale Co 
Tomkins-Johnson Co 
Torrington Co. 

Needle Bearings 
Torrington Co. 

Swager Div D67 
Tracer Control Co. Cill 
120-21 
Turchan Follower Machine Co. 

E180-181 
Tuthill Pump Co A74 


Tubular Micrometer Co 


Union Carbide & Carbon Corp. 
AS52, B9, F20-21 
Union Twist Drill Co. C77-80 
United States Drill Head Co. C75 
U. S. Steel Corp A26-27, A35, A72, 
E78-79 
A26-27, A35, 
E78-79 


U. S. Steel Export Co 


U. S. Steel Co 
U. S. Steel Supply Div A26-27, 
A35, A72, E78-79 
United Tool & Die Co D62 
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Up-to-Date Tool Co C137 
Utica Drop Forge & Tool Corp. A56 
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V & O Press Div 


Emhart Mfg. Co D18-19 
Vaill Engineering Co. 
Van Keuren Co 140-41 
Van Norman Co E56-59 
Verson Allstee!] Press Co D46-47 
Viking Tool Co E250 
Vinco Corp 139 
Wales-Strippit Corp C76 
Walker-Turngr Div 

Kearney Trecker Corp Cii4 
Waltham Machine Works E174 
Wardwell Mfg. Co C119 
Warner & Swasey Co E28-31 
Waterbury Farrel Foundry & 

Machine Co. 69 
Watson-Stillman Co. D14-15 
Webber Gage Co 115 
Wells Mfg. Corp E241 
Wesson Co. & Affiliates C105 
Western Felt Works J35 


Westinghouse Electric & Mfg. Co 
64-65, A2$-29, A38-39, A55, F10, G5, 
128-29 
Westinghouse Electric Corp 
Electronic & X-Ray Div G12-13 


West Point Mfg. Co C113 
Wheel Trveing Tool Co C70 
Wheelock Lovejoy & Co., Inc.. A66 
Wickman Mfg. Co. C32-33 


Williams & Co., J. H.. C88, D61, F23 
Wilson Mechanical Instrument Co 
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Winter Brothers Co C18 
Wittek Mfg. Co. D35 
Wolverine Tool Co C127 
Wood Co., R. D. DS51 
Woodworth N. A C64. 
Zager Tool Co. E206-207 
Zeh & Hahnemann Co D41 
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Cook County Machinery Co M38 
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Goldman & Co., Harvey M39 
Hasco Machinery Co M62 
Hicks Machinery Co M48 
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Surplus Machine Tool Co M48 


Tri Machine & Tool Co., inc M40 
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We of American Machinist appreciate 
the confidence which you, our reader, 
have expressed in us, year after year, by 
being a member of the largest group 
of paid subscribers for any metalworking 
magazine in the world. We shall continue 


to justify your faith. 
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